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INTRODUCTION

The 39M scries central station air handlers are nsually
installed with ductwork; they provide air conditioning at
nominal capacities of 1500 to 30,500 cfm. The 39M air handler
design allows hundreds of different configuration possibitities,

Manufacturer reserves the nght to dlscontmue, or change at anv ilme, spemﬂcaﬂons or de5|gns w;thcut natice and wmthout mcurrlng obhgatlons

Printed in U.S_A.

Bock|3 Catalog No. 04-53390005-01
Tab |1b

Form 39M-8SI Pg 1 1007 507 Replaces: 39M-75I



Carrier i Carrier
Aed Tt oy [T S—
Model 2OMKDAB00H3X1125X8 Serizl  1584F26765 SLP# 3OMHSTDGIDGHXFAGEF Serial 1504F26765
Ddometer DOS3X1 Size 008 Piece 10f2 QOdometer Q053X1 Size il
1l HSTDEDPPAFYIEA i
e T Col 1 eamCTeMBAAARNY
i 7 e B SLP § Motar Coil 2
e 1o 8 5P 12 Drive
Tag
T . T ~
SA=T1T0OO =2 Fr o
L T F S AT B B O SR NIRRT
"-..__‘_/
39/ 59 Assembied in Mexico, Deslgned in the U.5.A, PHEIMASIOZE001 330 { 554A A icd in Mexice, Designed in the LLS.A. PH3SMABLO025002

Fig. 1A — Unit Nameplate Label
(Found on Each Component Section
Shipped Separately)

Fig. 1B — Section Nameplate Labei
{Each Component Section will have
a Section Nameplate Label)

39 N - X
———— —_ 23— ——»-0000—--——01 12— —S— S Shipping Option
) S — Standard
Q ~ Quick Ship
38M—Air Handler
_— X — Always
N — Indoor Unit Unit Crating Option
W — Outdoor Unit S — Skid enly
C — Protective cover skid
Unit Size B — Export with protective cover
03 E ~ Export without proteclive cover
08
08 Shipping No. of Pieces
i0 Example: 12 =1 of 2
12 22=20f2
14
17
24 Odometer Number
25
30
36
40
50
61 Revision Level
Fig. 2A — 39M Unit Nomenclature
28MK M R S XXXXXOXXX -
| - Revision Level
28MK — Humidifier
KOOOOXX - Always
Unit Size
Code Size

03

WOVZErX—IQTMUOWD
]

Frame Material
G — Galvanized (g20)
§ - Stainless Steel

Hand
R — Righthand
L ~ Lefthand

Fig. 2B — 28MK {Humidifier) Nomenclature
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28Mz H 1 26 F BT 074 A X N ~
| i
28MZ — IDT Sieam =~ Coil Revision
. " Coating
ﬁ“l’ Hpgl?;gﬁ%] N — Non-Coated
V - Vertical E ~E-Coated
X —Always
Rows
1 - TRow Header Style
2 — 2Row A —MPT Std
il;ieader ?_Irote: &)
Tubes In Face* 0s. 11 (Type 'S'
If position 11 =8 if position 11 =T Supply =2 1/2in. MPT
1in. 5/8in. Condensate = 2 1/2in. MPT
39M Unit Pos, 11 (Type 'T") .
Size L M B S L M B S (1) Row 10-28TF =2 in. MPT (Supply and Return)
03 8 5 S5NA 16 10 10 N/A 20-40  =21/2in. MPT (Supply}
06 & E 5 5 18 10 10 10 =2in MPT (Return)
08 o9 6 5 5 18 12 11 10 (2) Row 10-28TF =2 1/2in. MPT (Supply and Return}
10 9 68 5 5 18 12 11 10 29-40TF = 3in. MPT (Supply)
12 11 9 8 5 22 18 16 10 . =21/2in. MPT (Return}
14 1 10 8 5 22 20 16 10 TF-Tubes in face
17 12 10 9 & 24 20 19 12
21 15 13 1 7 80 26 22 14 Unii
25 15 13 1 7 30 26 22 14
30 15 i3 11 7 30 26 22 14 Size DBTSt (in.)
36 18 15 12 10 34 30 24 20 03 020
40 1010 18 15 10 20/20 36 30 20 06 034
50 1241 18 15 11 24/22 36 30 22 08 040
61 14/14 12/1 18 14 28/28 24/22 36 28 10 052
12 0582
14 059
Cireuiting g ggg
F —Full :
25 074
a0 082
Fin Material 36 096
. 40 096
Fins Per Inch 50 104
Casing Matertal 61 104
B - AL 6 GALV.
E — AL 9 GALV.
C — AL 12 GALV. Tube Size and Copper Wall
H - AL 6 ST.STL. 8§ —1in. O.D. x. 030 Wall Quter Tube
L — AL 9 ST STL. 5/8 in. 0.D. x. 020 Wall Inner Tube
J — AL 12 ST.STL. T - 5/81n. O.D. x .035 Wall Quter Tube
B~ CU & STSTL 3/8 in. 0.D. x .020 Wall inner Tube
8 - CU 9 8T 8Tl.
Q - CU12 ST STL.
LEGEND
B — Bynass
L -— Large
M — Medium
S — Small

*Muliipie values indicated that two coils must be ordered.
tTDistance between tube sheets.

Fig. 2D - 28MZ (Steam Coil} Nomenclature



28MG M H S 2 04 G NRH XX -
28MG — Integral Face and Bypass Revision Level
Unit Size
Code Size XX — Always
B 03
c o8 Tube Orientation
o 08 H - Horizontal
F o1 V- Vertical
G i2
H 14
J 17 Hand
K 21 R — Righthand
L 25 L — Lefthand
1] 30
N 36 Actuator
P 40 Y — Yes
Q 50 N — No
R 61
Coil Position Casing Material
H ~ Horizontal G — Galvanized
- S - Stainless Sieel
Coil Type
H — Hot water .
% — Steam Fins per Inch
044
Rows 05-5
1 — 1row 06— 6
2 - 210w 077
3 —3row 08-8
09-9
10— 10
"-N
12— 12
13- 13
14— 14
Fig. 2F — 28MG (Integral Face and Bypass Coil) Nomenclature
2BMD V 4 30 F A C 092 AR N A
T A —Always
Z8MD — 5/8in. Chilled Water
28MJ — 5/8in. Hot Water Coating
N — Non-Coated
Coil Position E - E:Coated
H — Horizontal
V — Vertical Hand
R — Righthand
Rows L — Lefthand
— 1Row
2 - 2Row
4 - 8Row Header Style
6 — 6Row A — MPT Siandard
8 - BRow B — MPT-Non Ferrous
‘Tubes |In Face 39M Unit DBTS* (in.)
10 - 36 Size
03 020
Circuiting 06 034
H — Half Cireuit 08 040
F — Full Circuit 10 052
D — Double Gireuit 12 052
14 059
17 08h
Fin Material gg g?ﬁ
Fins Per Inch 30 092
Casing Material 36 096
A —~ AL B8 GALV. 40 096
C — AL 12 GALV. 50 104
F — AL 14 GALV &1 104
G - AL 8 ST STL. .
J — AL 12 8T 8TL.
M- AL 14 ST 8TL. Tube Wall and Hairpin Type
N - CUJ 8 8T STL. 5/8 in. 0.D. Copper Tube
Q- cU12 8T STL.
T - CU14 8T 8TL. C — .020 Std. Hairpin
D — .0:35 Std. Hairpin

‘Distance between hube sheets. g oG — 28MD,28MJ (5/-in. Water Coil) Nomenciature
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39MN Indoor Unit Dimensions

39MN UNIT CASING
‘é}%’g H (in.) W (in.)
03 39 33
06 39 46
08 42 b4
10 42 67 T~
12 49 67
14 49 72
17 52 79
21 62 78 H
25 G2 86
30 82 104 /
36 73 109 by
40 78 109
50 89 117
61 104 117 \i s
39MW Outdoor Unit Dimensions
38MN UNIT CASING
g:%’g H (in.) W (in.)
03 43 36
06 43 49
08 48 57
10 46 70
12 53 70
14 53 75
17 56 82
21 66 82
25 66 89 H
30 66 107
36 77 1i2
40 83 112
50 93 120
61 108 120 |
NOTES: \
1. Weights and dimensions are approximate.
For more exact dimensions, consult with ’
your local Carrier Sales Engineer or select
your desired unit using AHUBuUilder® \\
software.
2. All dimensions in inches unless otherwise W
noted. \
LEGEND
AWL — Airway Length
H — Height
W — Width

Fig. 3 — Base Unit Dimensions



Table 1 — 3SMN,MW Component Weighis and Lengths

Nominal cfm at 500 fpm 1500 3000 4000 5000 6000 7000 8500
Unit Stee 03 06 08 10 12 14 i7
Indaoor 32 a9 42 42 49 49 52
H (in.
0 oo 43 42 45 4 53 53 56
W (n) Indoor a3 46 54 67 87 72 78
In.,
Refer to Fig. 4 Outdenr 38 49 57 70 70 75 82
TTEM NO, DESCRIPTION AWL (in.) (indoonOuridoor) Weight (1}
; Mg box 18 E] 21 21 21 2 ]
g 270/ 270 330/ 450 370/510 420 /570 480 /610 5207590 570 750
— 29 57 27 33 33 39 36
2 Side inlet mixing box 300/ 410 360/ 480 390540 470/ 850 510 /680 5807780 540/ 860
—— 36 38 36 36 36 36 3
5 . Fiier mixing box 3207 450 380/ 830 4307530 490 /680 540/ 730 5704 770 530/ 840
4 Air mixer 18 18 18 24 =4 23 30
170/ 270 190/ 30 210/240 270 /430 290 / 450 300470 280 / 570
21 21 21 21 A 24
3 Exhaust box 160/ 260 180/ 310 210/350 230 /380 250 /400 280450 300 /480
) A 27 27 33 ) ET] 39
8 Sids outlet extiaust box 200/ 410 350 / 490 390/ 540 470/ 850 510/ 680 580/ 780 640/ 860
— [T 48 T} 28 48 T a8
7 tegral face and bypass heating coil section 250/ 400 280/450 210/500 340/560 360 1 580 3801610 410/ 650
- 18 18 5 18 ) 0] 18
8 Internal face and bypass damper sectian 150/ 230 150/ 270 1701500 1907340 200/ 350 210/ 360 230/ 390
8 Extomel facs and bypass damper seation Py 1607 1867 1087 200/~ 2o 2407
- . 2 12 1z 12 kE) 12 12
Plenum section -~ 12 in. 120/210 140 7 250 150/270 170/300 1807310 190/330 200 /350
y 8 18 18 8 18 18 18
Plenum section — 18 In. 1407240 160/ 280 180/510 190/ 340 210/ 360 210 /360 230/ 390
- ) 24 za 24 23 24 24 7]
10 Plenum section — 24 n. 170 /280 190 /320 210/350 230 /300 249/ 400 250 /420 270 / 450
y - 36 36 3 Er 36 6 36
Plenum sestion — 86 In. 210/340 240/ 390 260/ 420 280/ 470 300/ 490 310/510 340 /550
- a8 a8 18 T T a3 8
Plenum section — 48 in. 2504 400 280/ 450 310/500 340 /660 360 / 580 380/610 410/650
N - 24 2 22 72 24 24 24
Humidifier section — 24 in. 247/ 880 290/ 420 3901470 370 /630 410/570 4201530 470 /650
- . - 36 36 36 £ 36 35 36
B Humidifier section — 36 In. 287 /410 340 /490 3807540 420 /610 460 / 650 4807 630 540/ 750
— - - a8 [T ) ] ] 8 a5
Huridifier section — 48 in, 3277470 330 /550 4307620 480 £ 700 520/ 740 5501780 600/ 240
) 18 i 18 18 18 18 2 22
12 External bypass retumn section 140/ 1607/ — 170/ — 180/ — 190 f - 220/ — 240 1 —
N N . 24 24 248 24 24 24 24
13 Horizontal blow-thru discharge plenum section 170 / 280 200 / 330 220/ 380 240/ 400 260/420 2707 440 300/480
14 Horlzontal fiat filter section i2 12 12 12 12 12 12
2in, or 4 in. side loading 130/ 280 230340 260/ 380 300/ 430 330/ 480 340/ 480 380/ 530
15 Harizontal angle filier section 24 74 24 24 24 24 24
21n. or 4 in. side loading 2367340 270 /400 3107450 350/510 390 /550 4007570 450 / 630
Herizontal bagfeartridge filter section, SL 24 24 24 24 24 29 24
45 |Bin.ori2 in mecia with 2 in. pre-fier track 2307240 2707 400 310/450 350 /510 390 / 550 4007570 450 /830
Horizontal bag/cartridge filter section, SL 42 42 42 42 42 42 42
15 i, or 30 in, media with 2 in, pre-fiter track 300/ 440 350/ 510 390670 440 540 480 / 680 500/ 710 560/ 780
17 Horizontal bag/cartridge filter section, FL 48 A48 48 48 43 48 48
Face loading media with or without header 320 /470 370/ 540 420/610 470 /830 510/730 540 /770 5907830
: y 38 45 a8 28 8 38 ag
18 | Horizonal blow-thra HEPA filter section, FL 320 /470 270 /640 420/ 610 4704890 510/ 730 540/ 776 590 / 830
I —— 5q 24 2 23 24 ] 24
18 [Goaling coli section with drain pan 170/ 280 190/ 320 210/850 230/ 380 240 1 400 260/ 420 270/ 450
i section with drei a2 42 ) 12 12 3 7]
20 |Extended length coaling cail seetion with drain pan 230/ 370 250/ 420 290/ 470 310/ 510 540 1 540 350/ 56D 380 7 600
‘ " 2 12 32 12 12 12 12
% |Heating coll sectlon 120/210 1401 250 150/ 270 176300 180/ M0 190/ 330 200/ 350
o Extended length heating coil section and electric heat with remote 24 24 24 24 24 a4 24
box 170/ 280 190/ 320 210350 236 /380 2407400 250420 270 /450
23 Extended length heating coil section with EBR 20(3)?-- ESng‘— 253’?_ 2?8? _ 4 l‘:ﬁ . 323‘2[.“ 3532’, _
i drai £ 35 36 36 36 5 36
24 |Dual coll section with drain pan 210/340 240/ 390 280 /420 280/ 470 500 / 490 3107510 340 /550
Tow Amp (in) 24730 30/36 3036 30M6 30736 30136 30/36
o5 |Electric neat section with {Indoor / Outdoor) ()] 1804300 240/ 350 280/ 440 320/ 510 350 /540 870/ 570 410/ 620
cantrol box High Amp (in.) 36/42 36/42 4248 42/43 42/48 42148 A2/48
‘ {Indoor / Outdoon fib)] 1807320 250/ 380 290/480 k3407860 380 /600 400 /830 450/ 690
- " 30 30 30 ) 36 % 36
26 [Morizontal blow thru coll with ducted discharge 2007320 220/ 360 260/ 400 270/ 440 30 /510 330/ 530 870 /580
: H(in) - 81 54 51 71 b 7a
27 Heual?l;;lfjgﬁl-liﬂgdg;} section AWL (in.) - 48 48 48 - 60 60 60
(Indoor  Curtdoor) Weight (ib) —i— 570/ — 620/— 590/ — 820 f— 8507 — 920 /-n
- AL o T T SE T Tk £5|
28 Multizone damper section Number of Zones _ 8 7 10 10 10 12
29 Vertical coil section with draln pan 5 532', _ 293% = 2 QS‘L 323?— 373?— P 23? _ a 5337
FC 249 30 a6 36 42 a8 48
480 /580 560 /690 540/ 800 700/ 890 810/1010 10/ 1140 990/ 1230
AF 12 3 36 36 13 8 28
80,31, [pa oo 550 / 680 620/ 780 640/ 800 700/ 890 810/1010 00 /1130 990/ 1230
32,33, 34 Downbiast AR a2 a3z ) a2 ey 54 )
550 /690 620/ 780 670/ 850 7407940 850 /1670 94071180 1030/ 1260
9 42 42 36 256 42 48 48
vertical FORFY o0y 530 /— 650/ — 720/ — 8407 910/ — 1030/ —
. 5 54 22 s 58 78 a8
25 {Plenum fan section 600/ 770 720/ 900 7207600 80041000 840/ 1160 980/1210 1080 /1320
LEGERD O s to the Aero™ Product Dara Cataleg for adionl appl
i . . efer 1o the Aaro™ Product Data Catalog for additional application Information.
ﬁ\'l:VL - ﬁ:m‘a]y Length EL —_ riae?gh%%d 2. Se‘_::tirf‘m weights do not Include coits or motors. Refer to the product data catalog for additional
EBR . Exernal Bypass Rsturn  SL — Side Load weighs.
_ — : 3. Section height i the same except as noted.
FC Forward Curved w width 4. Al bold nun%hers are inchas, non-bold are pounds unless otherwise noted.
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Table 2A — Physical Data — Airfoil Fans (Supply. Return and Exhaust)

39M UNIT SIZE 03 06 08 10 12 14 17 21 25 30
WHEEL TYPE...SIZE All..Std | All..Std | AlL..Std | All..Std | All.Std | All..Std [ All..Sid | All..Std | AlL..Std | Al...Std
WHEEL DIAMETER (in.} 10 121/, 135 131/ 161/, 161/ 184, 20 221/, 221/,
MIN INLET CONE DIAMETER (in.) 6.13 7.5 8.38 8.38 10.13 10.13 11.00 12.44 13.88 13.88
MAX SPEED (rpm)
Class | N/A N/A N/A N/A MN/A N/A 2261 2019 1872 1872
Class i 4655 4560 4033 4033 3254 3254 2950 2598 2442 2442
FAN SHAFT DIAMETER (in.)
Class | N/A N/A N/A N/A N/A N/A 1114 111/g 115/ 115/15
Class Il 1 1844 175 17/1s 114 1145 118/45 1154 2% 2314
FAN WHEEL WEIGHT (Ib)
Class | N/A N/A N/A N/A N/A N/A 51.7 59.6 73.0 73.0
Class 1l 7.5 10.50 15 15 36.5 36.5 51.7 59.6 73.0 73.0
No. Fan Blades 9 9 9 9 9 9 9 9 9 9
MOTOR FRAME SIZE
Maximum (ODP/TEFC) 184T 84T 215T 2547 254T 256T 256T 284T 286T 324T
Minimum (ODP/TEFC) 56 56 143T 1457 145T 145T 145T 145T 1451 1827
MOTOR HP
Maximum 5 7.5 10 15 15 20 20 25 30 40
Minimum /s 1/, 1 11/ 11/ 11/, 115 2 2 3
38M UNIT SIZE 36 40 50 61
WHEEL TYPE...SIZE Supply...Std| Ret/Exh... Std| Supply...Std[Ret/Exh... StdjSupply...Std| ReVExh...S5td{Supply...Std | Ret/Exh...Std
WHEEL DIAMETER (in.} 241}, 27 27 3c 30 33 33 361/,
MIN INLET CONE DIAMETER (in.) 15Y/ 1613/ 1619/45 1813/ 1813/, 20%¢ 2095 231
MAX SPEED (rpm)
Class | 1700 1463 1463 1316 1316 1202 1202 1055
Class Il 2123 1910 1910 1715 1715 1568 1568 1378
FAN SHAFT DIAMETER (in.)
Class | 23/1g 2314 2% 276 27 27/1s 27 21
Class I 27/16 270 27"16 21 1/16 21 1/-[5 23/15 2‘3/15 23/15
FAN WHEEL WEIGHT (Ib)
Class | 88 104 124 136 136 168 168 235
Class 11 91 106 106 145 145 176 176 233
No. Fan Blades i8 18 18 18 18 18 18 18
MOTOR FRAME SIZE
Maximum (ODP/TEFC) 3247 2547 324T 254T 326T 26T 365T 256T
Minimum {ODP/TEFC) 184T 1827 1847 1827 213T 184T 213T 184T
MOTOR HP
Maximum 50 15 50 15 60 20 75 20
Minimum 5 3 3 3 7'z 5 71y 5
LEGEND
oDP - Open Dripproof

Ret/Exh — Return Exhaust
TEFC

— Totally Enclosed Fan Cooled

NOTE: Data is for 50 Hz and 80 Hz motors.
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Table 2C — Physical Data — Forward-Curved Fans (Supply)

___39M UNIT SIZE 03 06 08 10 12 14 17 21

WHEEL SIZE 5ud Sid Std | Small [ Std | Small | St Small [ Std § Small | Std Small | Std | Smali
WHEEL DIAMETER (in.} 9, | 1095 | 1255 | 1055 15 125/ 15 125, 18 15 18 15 20 15
MIN INLET CONE DIAMETER (in.} 781 | 881 | 1038 | 8.81 [1212] 10.38 | 1262 | 1038 | 155 [ 1262 | 155 | 1262 | 16.25 | 12.62
MAX SPEED {rpm)

Class | 2132 | 1806 | 1533 ]| 1806 | 1262 | 1533 { 1262 | 1481 | 1097 | 1262 | 1097 | 1262 052 | 1262

Class Il 2749 | 2347 | 1986 | 2347 | 1639 | 1286 | 1639 | 1938 | 1378 | 1639 | 1378 | 1839 | 1239 | 1639
FAN SHAFT DIAMETER (in.)

Class | 1 1 136 | 1946 | 1345 | 13 | 1% 17/4g e | e | %45 17 17 | 1"Wie

Class Il 1 1 13 | 1845 { 1% | 1%4e | 1% 17he | 1¥e | 17 | 146 17 17 | 1145

Fan Shaft Weight (1b) Class Il 1.9 4.2 7.7 5.8 8.7 7.7 8.7 105 14.9 § 128 | 149 12.8 15.2 12.8
FAN WHEEL WEIGHT {ib)

Class | 3.8 5.8 10.0 5.8 16.2 1 100 16.2 9.1 32.0 | 162 [ 320 16.2 | 42.0 16.2

Class I 3.8 5.8 104 5.8 16.8 10.4 16.9 9.5 342 | 169 | 342 i6.9 | 449 16.9

No. Fan Blades 43 A8 43 48 51 43 51 43 48 51 48 51 51 &1
MOTOR FRAME SIZE

Maximum {ODP/TEFC) 184T | 184T | 2143T | 213T | 2137 | 216T | 213T | 2547 § 2137 | 2547 | 2157 | 2547 | 254T | 2847

Minimum {ODP/TEFC) 56 1437 | 143T | 1827 | 145T | 1847 | 145T | 184T { 1457 [ 184T | 1827 | 213T | i82T | 215T
MOTOR HP

Maximum 3 5 5 7o 5 10 7 15 i 15 10 15 15 25

Minimum ¥y 1 1 3 1, 5 2 5 2 5 3 Tiiy 3 10

35M UNIT SIZE 25 36 40 50 61

WHEEL SIZE Std Small Sid Small Std Small Std Small Std Small Std Small
WHEEL DIAMETER (in.) 20 20 20 20 25 223y 25 25 2751y 275y 301, 275
MIN INLET CONE DIAMETER (in.) 16.25 | 1625 | 1625 | 1625 | 21545 | 1855 | 219 | 2155 | 23%/ | 2318, | 268%; | 23154,
MAX SPEED {rpm)

Class | 952 062 1217 968 751 B84 751 770 656 684 618 B56

Class i 1237 | 1250 1244 1238 260 1119 960 980 865 873 793 865
FAN SHAFT DIAMETER (in.)

Class | 174g Mg | 11 | 11 | 111, 174g e | 11, 11 11¥/4g 14/yg 11y

Class il 173 Mg | 1M | 11V | 27745 2845 2 27/is 2715 27y 21/ g

Fan Shaft Weight (ib) Class Il 15.2 19,9 23.5 22.2 61.1 42.4 50.3 53.3 71.8 64.5 90.1 71.8
FAN WHEEL WEIGHT (Ib)

Class | 42.0 7.5 53.0 51.0 81.0 £3.0 B81.0 73.0 111.0 101.0 128.0 | 111.0

Class i 44.9 40.1 53.0 51.0 81.0 63.0 81.0 73.0 111.0 101.0 128.0 | 1110

No. Fan Blades 81 51 37 37 37 37 37 37 37 37 37 37
MOTOR FRAME SIZE

Maximum {(ODP/TEFC) 254T | 284T | 256T | 286T | 256T | 286T | 2847 | 286T 2867 324T 3247 326T

Minimum (ODP/TEFC) 184T | 2157 | 184T | 215T | 182T | 254T | 184T | 2547 1847 254T 1847 258T
MOTOR HP

Maximum 15 25 20 30 20 30 25 30 30 40 40 50

Minimum 5 10 5 10 3 15 5 15 5 15 5 20

LEGEND

QODP — Open Dripproof

TEFC — "otally Enclosed Fan Cooled
NOTE: Data is for 50 Hz and 680 Hz motors.
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Table 3 — Coll Data

39M UNIT SIZE 03 Q6 8 10 12 14 17 21 25 30 36 20 50 51
xin. CHILLED WATER/DIRECT EXPANSION
Large Face Area
Nominal Capacity {cfm} at 500 fpm 1,736 | 2,951 3,619 4,965 6,319 7,170 | 8464 | 10,720 | 12,206 | 15,174 | 18,333 | 20,000 | 25,278 | 30,694
Lower Goil Height (in.} 25 25 275 27.5 35 35 37.5 47.5 47.5 475 56 30 35 42,5
Uppet Cail Height {in.) N/A N/A, N/A NIA N/A N/A N/A NFA N/A N/A N/A 30 35 42.5
Length (in.) 20 34 40 52 52 ] 65 65 74 92 96 98 104 104
Total Face Area (sg ft) 3.5 5.8 75 2.9 12.6 14.3 16.9 21.4 24.4 30.3 367 40.0 50.6 61.4
Medium Face Area
Nominal Capacity (cfm) at 500 fpm 1,215 2,086 | 2,778 3,611 4,965 8,148 | 6771 9,028 110278 | 12,778 | 15,000 | 18,333 | 15,861 | 25,278
Lower Coil Height (in.} 178 17.6 20 20 27.5 30 30 40 40 40 45 55 55 35
Upper Coil Height Gin.) M/A NA NFA N/A N/A /A N/A N/A N/A N/A NIA N/A N/A 35
Length (in.) 20 34 40 52 52 59 65 65 74 g2 86 86 104 104
Total Face Area (sg ft) 24 4.1 5.6 7.2 9.9 12.3 13.5 18.1 20.6 25.6 30.0 26.7 39.7 50.8
By?ass Face Area {Internal Chitled Water
n
Ngminal Capacity (cfm) at 500 fpm 1,042 1,771 2431 3,160 4,514 5,122 | 6,207 | 7,899 | 8,993 | 11,181 | 12,600 § 15,000 | 16,250 | 12,861
Height (in.) 15 15 17.5 i7.5 25 26 275 35 35 35 37.5 45 45 55
Length (in.) 20 34 40 82 52 59 65 65 74 92 96 96 104 104
Total Face Area (sq ft) 21 35 4.9 5.3 9.0 102 124 15.8 18.0 224 25.0 300 32.5 39.7
in. HOT WATER HEATING
Large Face Area
Nominal Capacity {cfm) at 700 tpm 2,431 4,132 | 5,347 6,951 8284y | 10,088 | 11,849 § 15009 1 17087 | 21,243 | 25,667 { 28,600 | 35,380 | 42,872
Lower Coil Height {in.) 25 25 27.5 27.5 35 35 37.5 47.5 475 47.5 55 ] 35 42.5
Upper Coil Height {in.) N/A N/A NIA NfA NiA N/A N/A N/A N/A N/A N/A 30 35 42.5
Length (in.} 20 34 40 52 52 59 65 65 74 R 98 96 104 104
Total Face Area (sq ft) 3.5 59 7.6 9.9 12.6 14.3 16.9 214 244 30.3 36.7 40.0 50.6 61.4
Medium Face Area
Nominal Capacity {efm) at 700 fpm 1,701 2,692 | 3,889 5,056 6,951 8604 | 9479 | 12,639 | 14,380 | 17,8689 | 21,000 | 25,867 | 27,806 { 35,389
L.ower Ceil Height (in.} 17.6 17.5 20 20 275 30 30 40 40 40 45 55 E5 35
Upper Coil Height {in.) N/A MNA N/A N/A N/A N/A N/A N/A N/A N/A N/A WA N/A 35
Length (in.) 20 34 40 52 52 5% 65 65 74 92 98 96 104 104
Total Face Area (sq ft) 24 4.4 5.8 7.2 2.9 123 13.5 18.1 20.5 25.6 30.0 387 39.7 60.8
Small Face Area
Nominal Capacity (cim) at 700 fpm —e 2479 | 2917 3,792 4,424 5,019 | 8319 [ 7109 8,004 | 10,063 | 14,000 | 14,000 | 17,694 | 21,486
Height {in.} — 15 15 15 17.5 17.5 20 225 225 22,5 30 30 35 42,5
Length {in.} — 34 40 b2 52 59 65 65 74 g2 96 56 104 104
Total Face Area {sq ft) — 35 42 5.4 8.3 7.2 9.0 10.2 11.6 14.4 20.0 20.0 25.3 30.7
Bypass Face Area {Internal)
Nominal Capacity (cfm) at 700 fpm 1,458 2,479 | 3408 4,424 | 6319 7170 | 6688 | 11,068 | 12,690 | 15,863 | 17,600 | 21,000 | 22,750 | 27,806
Height (in.) 15 15 17.5 17.5 25 25 27.6 35 35 35 37.5 45 45 55
Length ({in.) 20 a4 40 52 52 59 65 85 74 g2 86 96 104 i04
Total Face Area (sq ft) 2.1 3.5 4.9 6.3 2.0 10.2 12.4 15.8 18.0 224 25.0 30.0 32.5 39.7
8/g-in. STEAM HEATING
Large Face Area
Nominal Capacity {cfm) at 700 fpm 2,333 3,967 | £250 8,825 8,342 8466 | 11,375 | 14219 | 16,188 — — — — —
Lower Coil Height (in.) 24 24 27 27 33 33 36 45 45 — — — — —
Upper Coil Height (in.) NiA WA NA /A /A NA N/A NiA N/A — — — — —
Length (in.) 20 34 40 52 52 59 86 85 74 ~ — — — —
Total Face Area (sq f) 33 5.7 7.5 9.8 11.9 135 16.3 20.3 23.1 — — = — —
Medium Face Area
Mominal Gapacity {cfm) at 700 fpm 1,468 2,476 | 3800 | 4,550 6,825 8,604 | 9,479 | 12,323 | 14,029 — — = — -
Lower Coil Height {in.) 15 15 18 18 27 30 30 39 39 — — e — —
Upper Coil Helght {in.) N/A N/A N/A NiA N/A N/A N/A /A NFA — — — — —
Length (in.} 20 34 40 52 52 59 65 65 74 — — - — ——
Tolal Face Area (sq fi) 2.1 3.5 5.0 8.5 9.8 12.3 13.5 178 20.0 — — — — —
Small Face Area
Nominal Capacity {cfm} at 700 fpm — 2473 | 2,917 3,792 3,792 4,302 | 5688 | 6,635 7,654 — — — — —
Height (in.) — 15 15 15 15 15 18 21 21 — — —_ — .
Length (in.} - 34 40 52 52 59 65 65 74 — e — — —
Total Face Area (sq ff) — 3.5 4.2 5.4 5.4 6.1 8.1 0.5 10.8 — - — — —
Bypass Face Area (Internal)
Nominal Capacity (cfrn) at 700 fpm 1,458 t 2479 § 2917 3,792 6,067 6,883 | 8531 | 10427 | 11,871 — — — e —
Height (in.) 15 i5 15 15 . 24 24 27 33 33 — — — — -
Length {in.) 20 34 40 52 52 59 65 65 74 — — — — —
Total Face Area (saq ) 21 3.5 4.2 5.4 8.7 9.8 12.2 14.9 17.0 — — — — —
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Table 4 — Direct-Expansion Circuifing Data

Medium Face Area Coils

390 UNIT SIZE 03 06 08 10 12 14
CIRCUITING T\fgg Quitelrl _Half 1 Full Quarter] — Half { Full  Quarter] Hali | Fuli | Quarter | Hatf | #ull TQuartar]  Half Full Quarterl Haif [ Full
Airflow {cfm) at 500 fpm 1,215 2,086 R_778 3,611 4,965 6,145
Total Face Area (sqtt) 2.4 41 5.6 7.2 9.9 12.3
Tubes in Face 14 14 14 14 14 14 16 16 16 16 18 18 22 22 22 24 24 24
Tube Length {in.} 20 20 20 34 34 34 40 A0 40 52 52 52 52 52 52 59 59 59
No. of Circiits - Total 4 7 14 4 7 14 4 i) 16 4 8 16 5 11 22 [ 12 24
4-Row Coil

Face Split Coils
No. of TXVs 2 2 — 2 2 — 2 2 — 2 2 —_ 2 2 2 2 2 2
Suction Connections {in. OD) 7y Ty - A A - 7| — Ty Y | — g 1y |13l % | 1% | 1%
Distributar Connectiens (in. OD)| 73 g - Ty A — iy iy — g g —_ g g 11 fa Wy | 1%
Distributor Nozzle Size* G-1.5 |G256/G-2f -~ | G1.6 |G2s/G2| — | G15 |G25] — | G-15 |G25) — G2 }[G-4G-3|E-12] G2 G-4 |C12
tnterfwined Row Split Coils
No. of TXVs 2 2 _ 2 2 —_ 2 2 — 2 2 - 2 2 — 2 2 -
Buction Connections (in. D) e "y —_ iy Ty e iy Iy — g g - b 1lg — e 1 | —
Distributor Connections (in. OD){ 7y g - g s — g Iy — Ty Ty — Tla g — Ty a —_—
Distributor Nozzle Size* @15 |G25G2| — | G156 |G25/G2| — G-16 §{G28| — | &G-1.6 |G2B] — G2 |G-4G-3] — G-2 G4] —
Single-Circuit Colls
No. of TXVs 1 1 - 1 1 - 1 1 —_ 1 1 —_ i 1 — 1 1 —
Suction Connections (in. QD) “a 1y — e 1Yy — A g { — g 1 | — g 13 — 11/ 18 | —
Distributor Connections (in. 0D)| /g Wy — Ty iy — s s e g A — la 15 — iy 1% | —
Distributor Nozzle Size G-2.5 G-6 — | G256 G-6 — | G258 | GB ]| — | G253 G8} — G-4 E-12 — G4 G2 | —
6-Row Coll
Face Split Colks
MNo. of TXVs 2 2 — 2 2 — 2 2 2 2 2 2 2 2 2 —_ 2 2
Suction Connections (in. OD) Ty iy — | g - A Y | 1Y | e T {1 T, 1y | 1] — 1y | 13,
Distributer Connections (in. OD)| 7/ g — fy s — *y Ty g "y e | e Ty g A e e | 19
Disfributor Nozzle Size* G-1.5 | G25/G2] — | G615 |Gesa2] — | G615 |c25| Ga | G1.5 |GRE| GB G2 |G-4/G-3|E-12 — G-4 |C-12
Intertwined Row Split Goils
No. of TXVs 2 2 — 2 2 — 2 2 —_ 2 2 — 2 2 2 - 2 2
Suction Connections {in. 0D} Ty g —_ I3 iy — A g -_— T T — iy 11 13/ — 1y | 1%
Distributor Connections {in, QD) 7/, g — g g — iy g | — g A — g g 115 — o 1%
Distributar Nozzie Size* G-15 |G285G2| — | G156 {G25G2| — G-15 |G25f — G185 |G25| — G2 |G-4G-3]E-12 - G4 1CA2
Single-Circuit Coils
No. of TXVs 1 1 — 1 1 - 1 t - 1 1 — 1 1 —_ — 1 —
Suction Connections (in. ¢D) Ty /g — s ilfg — iy | — 7l 1 | — 1Y 1% — e 19 | —
Distributor Connestions (in. OD)| 7/ s —_— ) /a — Ty Tfa -— s g —_ g 11/ — -—_ 19 | —
Distributor Nozzle Size G-2.5 G-6 — | G25 G-8 — | G25 | G8 ]| — | G265 | G8 | — G-4 E-12 — — C-12| —
8-Row Coil
Face Split Coils
No. of TXVs — 2 2 — 2 2 — 2 2 — 2 2 — 2 2 - 2 2
Suction Cennections (in. OD) — g | — Tlg W] — 7 | 1| — Yy {1y - L/ RCT e R U REA
Distributor Connections (in, 0D)] — Ty g — g iy - Ty Ty — s | e — iy 1i/g — Ty | 1%
Distributor Nozzle Size* — G-2.5/G-2| G6 — G25/G2| G6 — G25] G8 - G-25] G8 — G-4/G-31 E-12 —_ G-4 |C-12
Intertwined Row Split Coils
No. of TXVs — 2 — — 2 2 — 2 2 —— 2 2 — 2 2 — 2 2
Suctlon Gonnecticns (in. OD) — T —_— —_ g A — Ty | s —_ g g — 1 1%y - g | 1%
Distributor Connections (in. 0D} — g — — g Ty — Uy | — Ty Ty -— g 11/ — e | 1¥s
Distributer Nozzle Size” — G2562| — — G-25/G2| G6 —_ 5-25{ G-8 —_ G25)] G8 —_ G-4/G-3{E-12 — G4 jc12
Single-Circuit Ceils
No. of TXVs 1 1 -— —_ 1 - —_ 1 —_ — 1 -_— - 1 — — 1 —
Suction Connections (in. OD) a A — — 1Yy —_ —_ 1%y | — — 1, | — — 1% — - 1% § —
Distributer Connections (in. 0D)| 7, iy — — 7Ia - — s — — s — — 11y — — 13 1 —
Distributor Nozzle Size G-2.5 -6 — — 3-6 — — G8 | — — G-8 { — - E-12 — P C-1z2 | —

LEGEND

TXV — Thermostatic Expanslon Valve (Field Suppfied)

*When 2 nozzle sizes are listed, the smaller nozzle should be located on the upper

distributor,

NOTE: Factory-supplied distributors have factory-selected nozzle sizes as shown. i neces-
sary, replace factory-supplied nozzles with field-supplied and Installed nozzles. Consult
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Table 4 — Direct-Expansion Circuiting Data {cont)
Large Face Area Coil

39M UNIT SIZE 03 (i3 08 10 12 14
CIRCUITING TYPE Quarter { Haif { Full | Quarter | Haif [ Full [Quarter [ Hati | Fuli [Quarier | Half | Full | Quarter | Hai | Full | Quarter | Haft | Ful
Airflow {cfm} at 500 fpm 1,736 2,951 3,819 4,965 6,319 7,170
Total Face Area (sq fi) 3.5 5.9 7.8 9.9 12.6 14.3
Tubes in Face 20 20 | 20 20 20 § 20 22 a2z 22 22 22 27 28 28 25 28 28 | 28
Tube Length (in.) 20 20 | 20 34 34 1 34 4G 40 40 52 52 52 52 &2 52 58 59 | 5@
No. of Circuits - Total 4 10 | 20 4 10 ] 20 g 11 22 g 11 22 7 14 | 28 7 14 | 28
4-Row Codl
Face Split Coils
No. of TXVs 2 2 — 2 2 -— 2 2 2 2 — 2 2 2 2 2 2
Suction Connactions (in, 0D} T || — T 1| — | % 14 | — Ty iy | — /A 115 | 151, A 135 | 1%
Distributor Connectlons (fn. OD) A e | — s | — a iy — g My - g Wy | 1% y g | 1%
Distributor Nozzle Size* G-15 | G-3 G15 |G3| — G2 |G4G3| — G2 |G4G3| — tG-25G2) C-6 |C-15| G25/G-2 | G-6 |C-15
Intertwined Row Split Coils R
MNeo. of TXVs 2 2 — 2 2 —_ 2 2 —_ 2 2 —_ 2 2 —_ 2 2 —_
Suction Connections {in. OD) Tig el — iy il — Ty 11y — s il — “fa 1% | — iy 1y | —
Distributer Connections (in. OD) o7 | — Y | b~ | 7 A — Ty Tlg - 7y % | — Ty g | —
Distributor Nozzle Size* G-15 | G3| — G-15 |G3§ — G2 |G4G3| — G2 |G-4G-3] — |GenG2|Ge | — |GREG2|CB| —
Single-Circuit Coils
No. of TXVs 1 1 —_ 1 1 — 1 1 — 1 1 —_— 1 1 _ 1 1 —_
Suction Connections {in. OD) 1 | 1% ] — e |13 — 1Yp 13/ — 1Yq 13 — 1 13 | — 11y 15/ | —
Distributor Connectians (in. OB) g 1] — EA 1% | — y A - g LA — s 1% | — g 1% | —
Distributor Nozzle Size G-3 |E-10] — G-3 |E-10] - G4 E-12 — G-4 E-12 — G-6 C-15) — Gi-6 C-15} —
6-Row Coil
Face Split Colls
No. of TXVs 2 2 — 2 2 — 2 2 2 2 2 2 — a 2 — 212
Suetion Connections (in. OD) Uy Y] — T {1 — | " Wy |13 1 |13, — g | 180 — 11/ | 154
Distributor Connections (in. 0D} Wy Tig § — ™y e | — g Ty 1g BN e 11 — Wy 1 1% — g | 1%
Distributor Nozzle Size* G-15 § G3] — G186 |G3| — G2 |G4/G-3|E12] G2 |G4Gs|E2 - G-6 {C-16 - G-6 |G-18
Intertwined Row Split Coils
Mo. of TXVs 2 2 — 2 2 - 2 2 2 2 2 2 —_— 2 2 —_ 2 2
Suetion Connections (in. GD) Thy g | ~— g 1] — “a 1y 1%y g 14y 13, — 1y | 154 — 14 | 1%
Distribulor Connections (in. OD) 7y " | — g |l — | % T 1] % L/ S — Wy | 1% — Ya | 1%
Distributor Nozzle Size” G185 |G3| — G-15 | G3)| — G2 G-4/G-3|E-12] G2 |G4/G-3iE-12 — G-6 |C-15 — G-8 |C18
Single-Cireuit Coils
No. of TXVs 1 ! -_ 1 1 — 1 1 —_ 1 1 —— — 1 - —_ 1 -—
Suction Connections (in. OD} T 12| — 1Y 1] — Yy 13 — 1y 1% — — 1-5/8fF — — 15 | —
Distributor Connections {in. OD) U g | — s | — iy 1i/g —_ iy 1Yy — - 18 | — R 14 | —
Disfributor Nozzle Size G-3 |E-i0] — G-3  [E-10] — G-4 E-12 — G-4 E-12 o C-15] — — C-15} —
B-Row Coil : :
Face Split Colls
Mo. of TXVs — 2 2 — 2 2 —_ 2 2 — 2 2 —_— 2 2 —_ 2 2
Suction Connections {in. 0D} - g | 19y — 1Y | 19 — 1g 14/ —_ 11 19/ - 1y | 154 — i | 1%
Distributor Cohnections (in. OD) — s | 1Vs — Ha | 1 — g 1 — g LU — P RS — s [ 1%,
Distributar Nozzle Size” — G-3 [E-10 — G-3 |E-10 - G-4/G-3 | E-12 — G-4/G-3 | E-12 — G-6 {C-15 —_ G-6 {C-16
Intertwined Row Split Coils
No. of TXVs — 2 - —_ 2 2 — 2 2 —_ 2 2 — 2 2 —_ 2 2
Suction Connections (in. OD) — P — — el ]| — 1y 13| — ELA LA — 11y | 157, — 11y | 157
Distributor Connections (in. OD) —_ e | — —_ g | 1 — A 11 —_ g 1 — Ty | 1% — Ty | 1%
Distributor Nozzle Size* — G3| — _ G-3 | E-10 - G-4/G-3 | E-12 — G-4/G-3 }E-12 — G-6 |G-15 — G-6 |C-18
Single-Circuit Coils
No. of TXVs — 1 - -_ 1 s — 1 — - 1 — — 1 —_ — 1 —
Suction Connections (in. OD) —_ 18 | — — 1% | — — 185 - — 13fy — — 15 | — — 15 | —
Distributer Connections {in. OD) — 1] — — 1Yg § — — A — - g — — 1% | — — ¥y | —
Distributor Nozzle Size — E-10] — — E-10f = E-12 — e E-12 — — C-15) — e C-15] —
LEGEND NOTE: Factory-supplied distributors have faclory-selscted nozzle sizes as shown. If neses-
TXV — Thermostatic Expansion Valve (Field Supplied) sary, re?lace factory-supplied nozzles with field-supplied and installed nozzles, Consult
. . y AHUBuildar® software selection program for correct nozzle selection.
‘When 2 nozzle sizes are listed, the smaller nozzle should be located on the upper

distributor.
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Table 5 — 1/,-in. Water Coil Connection Sizes

39M UNIT SIZE
JACE | mows CIRCUIT 1703 [o06 (o8 [10 [ 12 [ 4 [ 17 ] 21 |25 [ 30 [ 3 | 40 | 50 | i
Nozzle Size (in. MPT)
1,2 HALF/FULL |15 |t5 15 151501525 |25 [ 282825 (215 | @)15 | (225
4 HALF/FULL |16 |15 |15 |15 |15 |15 25|25 (252525 (15 | @15 | (@25
LARGE DOUBLE 25 25|25 |25 |25 |25 |25 |25 |25 25|25 @25 | (2925 | (925
6.8 10 | HALFFULL | 1515|156 15]25[25[25/25[25]251 3 | 915 | (225 | (225
i DOUBLE 25|25 |26 |25 (25|25 3 | 3 3 3 3 | (225 | (2125 (2) 3
1,2 HALEFULL 15|15 15|15 15|18 |15 2525 25] 25 2.5 2.5 (2)1.5
4 HALFFULL 15 {15115 (15|15 (15|15 2525|2525 2.5 2.5 (2) 1.5
MEDIUM DOUBLE 25|25 |25 |25 |25 2525|2505 25 25 2.5 2.5 (2) 2.5
6.8.10 | DALFFULL | 15116 |15 [15]15[16[ 15|25 25]25]|25 3 3 (225
P DOUBLE 25]l25 |25 | 25|25 (25|25 8 3 3 3 3 3 2y 2.5
1,2 HALFFULL |15 (15|15 |15 |15 |15 |15|15]15]| 15| 25 2.5 25 2.5
4 HALF/FULL |15 |15 115 (15|15 |15 (15|15 | 15[15] 25 2.5 2.5 25
BYPASS DOUBLE 25|25 |25 |25 |es5floe5 25|25 ]|a5]| 25|25 2.5 2.5 2.5
6.8 10 | HALFFULL [ 15|15 | 151156 |15}1515]|25[25]25]25 2.5 2.5 2.5
i DOUBLE 25| 25|25 {25 2525125252525 3 3 3 3
1,2 HALF/FULL | — (15|15 |15 [15 |15 1651151515 156 1.5 1.5 2.5
SMALL A HALF/FULL | — |15 |15 |15 |15 |18 |15fj15[156[15] 15 1.5 1.5 2.5
DOUBLE — |25|25 25| 25|25 )25 25|25 28] 25 2.5 2.5 2.5
NCTE: Large face area sizes 40, 50 and 61 and medium face area size 61 units have 2 sets of water coil connections.
Table 6 — 5/g-in. Water Coil Connection Sizes
_ 39M UNIT SIZE
Area | mows | CIRCUMT o5 6e 05 10 [ 12 [ 14 [ 17 | 21 [25 [ 30 [ 86 ] 40 | 50 | &1
Nozzle Size (in. MPT)
1 HALF 1518151511515 2| 2| 2| 2 {2} 1.5 2)1.5 2) 1.5
54 HALF i5|15[18{15]|15|15}18) 2| 2| 2| 2 2} 1.5 (1.5 (2) 2
LARGE ’ FULL 2| 2| 212 |25|25|25|25]25]|25]25 2)2 @) 2.5 {(£) 2.5
6.8 FULL 2 |l 2|22 |esles|25]l 3| 3| 3] 8 22 (2)2.5 {2) 2.5
’ DOUBLE (2525 |25 {25 |25{25|25) 3] 3] 3] 3 (2) 2.5 (2) 2.5 (2) 2.5
1 HALF 15§15 (15 |15 151515 2 { 2] 2 | 2 2 2 {2) 1.5
24 HALF 15|15 (1515151515l 2] 21 21 2 2 2 {2)1.5
MEDIUM ’ FULL 15|15 2 [ 2 | 2 |28|la25|25|25)25] 25 2.5 2.5 (2) 2
6.8 FULL 15{15] 2 |2 | 2 |25]25|25]|25]25] 3 3 3 (2)2.5
! DOUBLE |25 {25l2s5 (25|25 (a5 25|25 2525 3 3 3 (2)2.5
1 HALF 151150151516 |ts5|15|15|15]{15]| 15 1.5 1.5 1.5
o 4 HALF 1515151515 (1515|1515 ]15]| 15 2 2 2
BYPASS ’ FULL 15 |15115|15)1 2 | 2 | 2 |es5|25]25]| 25 2.5 2.5 2.5
6.8 FULL 151516 [165) 2 | 2 | 2 [25]25]25]25 3 3 3
’ DOUBLE |25 |25 |25 25|25 |25 126 |265]25| 25125 3 3 3
1 HALF ~ 11515 t5 |15 |15}15 15|15 15|15 1.5 1.5 1.5
SMALL 2 HALF — 1515165151515 1615 [15] 1.5 1.5 1.5 2
FULL — 151511515115 2 | 2| 2] 2| 2 2 2 2

NOTE: Largs face area sizes 40, 50 and 61 and medium face area size 61 units have 2 sets of water coil connections.

Table 7 — 1-in. Steam Coil Connection Sizes

39M UNIT SIZE
FACE | rows CONNECTION |03 [ 06 | 08 | 10 | 12 | 14 | 17 | 21 | 25 | 30 | 36 [ 40 | 50 | 6d
Nozzle Size (in. MPT)
AL AL TNLET 25 | 25 | 25 | 25 | 25 | 25 | 26 | 25 | 25 | 25 ] 25 | 25 | 55 | 25
OUTLET 55 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 2.5 | 25 | 2.5

*Large face area sizes 40, 50 and 61 and medium face area size 81 units have 2 sets of steam coil connections.

23



Table 12 — Coil Volume (Gal. Water)
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Table 13 — Dry Coll Weights (ib) (cont)

COIiL FACE 39M UNIT SIZE
TYPE AREA ROWS | FPI 03 06 08 10 12 14 i7 21 25 30 36 40 50 61
6 19 32 41 53 68 77 91 | 115 [ 132 | 163 187 | 215 272 | 330
1 9 19 33 43 56 71 B0 g5 120 | 137 | 170 205 | 224 | 2831 344
L ARGE 12 20 35 44 58 74 B4 80 | 125 | 143 | 177 | 214 | 233 294 | 358
[ 23 40 51 67 85 96 3 114 | 144 | 165 | 204 | 246 ] 269 | 340 | 413
2 9 24 41 53 70 88 100 118 50 | 171 212 257 280 | 354 430
12 25 43 56 72 92 104 123 156 | 178 | 221 267 291 368 | 447
5] 13 22 30 39 53 66 73 a7 { 111 137 161 197§ 214} 272
1 9 14 23 31 40 56 69 76 101 115 143 168 2051 2221 283
MEDIUM 12 14 24 32 42 58 72 79 | 105 | 120 | 148 175 | 214 | 231 | 294
6 16 28 37 49 67 a3 o1 121 138 172 202 246 267 340
2 9 17 29 39 &1 70 86 95 126 ¢ 144 | 179 210 257 | 278 | 354
5/8-IN. IDT STEAM i2 18 30 40 53 72 89 89 131 150 | 186 218 267 | 285 | 368
6 s 19 22 29 34 39 49 55 62 77 108 108 136 165
1 9 — 20 23 30 35 40 51 57 66 81 2| 12| 142 | 172
SMALL 12 — 21 24 32 37 42 53 59 &7 84 161 116 [ 147 | 179
6 — 24 28 36 42 48 61 68 78 97 134 134 170 | 206
2 9 — 25 29 38 44 50 63 71 81 | 104 140 [ 140} 177 | 215
12 — 26 30 39 46 52 66 74 B4 | 105 146 148 184 | 223
[3 11 19 26 34 49 55 67 85 97 | 120 134 [ 181 ] 175 | 214
1 9 12 20 27 35 51 57 70 88 | 101 | 125 140 [ 68| 182 | 222
BYPASS 12 12 21 25 37 53 60 72 92 | 105 | 130 146 175 188 ] 231
€ 14 24 33 42 61 69 83 106 | 121 150 168 202 | 218171 267
2 9 15 25 34 44 63 72 87 111 126 | 157 175 210 | 228 ) 278
12 15 26 35 46 66 75 20 | 115 | 131 | 163 g2 | 218 | 237 | 288
6 — 146 | 207 | 218 | 216 | 231 | 507 | 567 | 667 | 723 | 828 | 880 1064 | 1210
1 9 — 152 | 216 | 225 | 225 | 241 528 590 | 590 | 754 862 917 | 1108 | 1260
INEGRAL 12 — 158 | 225 | 234 | 234 | 251 550 615 | 615 | 785 893 955 | 1154 | 1313
HOT WATER FAGE 6 | — [ 152 | 220 | 228 | 228 | 246 | 535 | 607 | 607 | 779 | 904 | 967 { 1180 | 1955
OR STEAM AND 2 9 — 158 229 238 238 256 558 833 633 811 1007 | 1007 | 1229 | 1411
BYPASS 12 | — | 164 | 238 | 248 | 248 | 266 ] 582 | 653 | 650 | 845 | 1049 | 1049 | 1280 | 470
5] — 158 | 231 241 241 269 585 | 668 | 668 | 863 | 1008 | 1081 | 1327 | 1532
3 9 — i85 F 241 | 2561 | 251 | 270 | 610 | 696 | 696 | 899 | 1050 f 1126 | 1382 | 1598
12 — 172 § 251 261 261 281 635 | 725 | 725 | 936 | 1094 | 1173 | 1440 | 1662
LEGEND
FPl «- Fin perlnch
IDT — Inner Distributing Tube
NOTES:
1. Weights shown include headers and are the sum of two colls where applicable,
2. Coils are full length.
3. Welghts shown are for aluminum fin coils; for copper fin coils, multiply by 1.20.
4. Weights shown are for V-in., 016 in. wall ubes; for 1/p-in., .026-in. wall tubes, multiply by 1.15.
5. Weights shown are for V,-in., .016-In. wall tubes; for 5/g-in., .020-in. wall tubes, multiply by 1.15.
6. Weights shown are for Ys-in., .016-in. wall tubes; for $/g-in., .035-In. wall ubes, multiply by 1.50.
Table 14 — Motor Weights (lb)
200-230,460-3-60 200/400-3-50* 575-3-60
HP ODP TEFC QDP TEFC
ODP TEFC
E+ E+3 E+ E+3 E+ E+/E+3
1, 36 40 860 68 29 34 37 60/ 68
3y 36 40 60 68 26 34 37 60/ 68
1 36 40 60 68 29 34 37 60/ 68
14, 42 48 60 66 36 41 48 80/ 66
2 42 54 65 66 4 47 50 65/ 66
3 67 87 81 82 73 62 70 87
5 78 94 89 99 102 72 88 89/ 99
71y 106 130 142 158 121 105 89 142/158
i0 118 126 154 200 139 128 118 154/200
i5 170 217 250 259 170 210 170 250/259
20 212 250 287 280 205 254 212 - 287/290
25 240 308 394 358 273 363 240 394/368
30 283 300 436 436 283 414 284 436/436
40 372 415 661 661 416t 4701 370 661/661
50 440 414 636 686 40371 5271 440 686/686
60 591 652" 790 799 545 790t 591 799
75 620 706" 840 850™ 851% 8841 670 850
LEGEND TAvailability unconfirmed.
ODP — Open Drip Proof 460 volt anly.
TEFC — Totailly Enclosed Fan Cooled NOTES:

E+ — High Efficiency
E+2 — Premium Efficiency

*Both QDP and TEFC 50 Hz motors available in standard models

only.
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Table 15 — Forward-Curved Fan Drive Centerline Distances In Inches {cont)

39M UNIT SUPBLY RETURN/ MOTOR BHF/BHR DBF/DBR THF/THR UBF/UBR
SIZE EXHAUST FRAME Min Max Min Max Min Max Min Max
145T 24.7 26.0 14.6 16.4 17.4 191 18.6 20.0
182T 23.9 251 14.0 15.8 16.7 18.5 17.8 19.2
std St 184T 23.9 25.1 14.0 15.8 16.7 18.5 17.8 19.2
2137 23.2 246 13.5 15.4 16.2 18.1 17.2 18.7
21 2157 23.2 24.6 13.5 15.4 16.2 18.1 17.2 18.7
- 2547 22.4 23.8 13.0 14.9 15.6 17.5 16.4 18.0
2157 18.9 213 15.6 17.3 17.4 19.0 16.6 18.2
2547 19.3 20.8 15.4 17.1 17.1 18.8 16.2 17.8
small WA BEET 5.3 208 154 7.1 7.4 8.8 165 i7.8
284T 18.9 20.5 15.2 17.0 16.9 18.6 15,9 17.6
146T 32.4 34.1 241 26.2 27.4 29.5 26.6 28.5
182T 317 33.5 23.7 25.9 27.0 291 26.1 28.0
Std Std 184T 31.7 335 23.7 25.0 27.0 29.1 26.1 28.0
213T 31.3 33.1 23.5 25.8 26.7 28.8 25.7 27.7
25 215T 31.3 33.1 23.5 25.6 26.7 28.8 25.7 27.7
264T 36.7 32.5 23.2 25.4 26.4 28.5 252 27.2
2156T 21.3 331 23.5 25.6 26.7 28.8 257 27.7
Small M/A 2547 30.7 32.6 23.2 25.4 26.4 28.5 252 27.2
2667 30.7 32.5 23.2 25.4 26.4 28.5 26.2 27.2
2847 30.2 321 23.0 252 28.1 28.3 249 26.9
82T 3.7 33.5 23.7 25.9 27.0 28.1 266 28.5
184T 3.7 33.5 23.7 259 27.0 29.1 26.1 28.0
s Std 213T 31.3 33.1 23.5 25.6 26.7 25.8 26.1 28.0
215T 31.3 33.1 23.5 25.6 26.7 28.8 25.7 27.7
2547T 30.7 32.5 23.2 25.4 26.4 285 25.7 27.7
30 256T 30.7 32.5 23.2 25.4 26.4 28.5 25.2 27.2
215T 31.3 33.1 23.5 25.68 26.7 28.8 25.7 27.7
254T 30.7 32.5 23.2 25.4 26.4 28.5 25.2 27.2
Small N/A 256T 30.7 325 23.2 25.4 26.4 28,5 25.2 27.2
284T 30.2 32,1 23.0 25,2 26.1 28.3 24.9 26.9
286T 30.2 32,1 23.0 25.2 26.1 28.3 24.9 26.9
1827 31.1 33.3 23.0 25.7 25.6 28.2 27.0 294
1847 31.1 33.3 23.0 257 25.6 28.2 27.0 294
St St 2137 30.4 32.8 24.5 25.3 25.0 277 26.4 28.8
2157 30.4 32.6 22.5 25.3 25.0 27.7 26.4 28.8
16 254T 29.7 31.9 221 24.9 24.5 27.2 256.7 28.2
2867 207 319 221 24.9 24.5 272 25.7 28.2
2547 28.8 31.3 23.6 26.5 24.9 277 26.0 28.7
Small WA 286T 28.8 313 23.6 26.5 24.9 27.7 26.0 28.7
2847 28.4 30.9 23.2 26.3 24.6 274 25.7 28.4
288T 28.4 3C.9 23.3 28.3 24.6 274 257 28.4
184T 3.1 33.3 23.0 25,7 25.6 282 27.0 20,4
213T 304 32.8 22.5 25.3 250 27.7 264 28.8
std std 215T 304 32.8 22.5 25.3 25.0 277 26.4 28.8
254T 297 31.9 221 24.9 4.5 27.2 257 28.2
o 2567 29.7 31.9 221 24.9 24.5 272 257 28.2
2847 29.2 31.5 21.8 247 24.1 26.9 25,3 27.8
254T 29.7 31.5 221 24.9 245 27.2 25.7 28.2
Small NIA 256T 29.7 a1.8 R 24.9 245 27.2 25.7 28.2
2847 28.2 31.5 21.8 247 24.1 26.9 26,3 27.8
2867 28.2 31.8 21.8 247 2419 26.9 25.3 27.8
84T 33.5 36.5 24.2 26.8 27.1 29.6 28.2 31.1
213T 327 34.8 23.7 26.3 26.5 29.1 28.2 30.5
215T 32.7 34.8 23.7 26.3 26,5 28.1 28.2 30.5
Std Sid 254T 31.9 34.1 23.2 25.9 26.0 28.5 27.5 20.8
266T 31.9 341 23.2 25.9 26.0 28.5 27.5 29.8
50 284T 31.4 33.6 22.8 25.6 25.5 28.2 27.0 29.4
286T 31.4 33.6 22.8 25.6 25.5 28.2 27.0 29.4
254T 31.9 3.1 23.2 25.5 26.0 28.5 27.5 29.8
2567 31.9 34.4 23.2 25.9 26.0 28.5 275 20.8
Small N/A 2847 31.4 33.6 22.8 25.6 25.5 28.2 27.0 29.4
2867 31.4 33.6 22.8 25.6 25.5 282 270 29.4
3247 30.7 32.9 224 25.2 25.0 27.7 263 28.8
213T 35.6 37.6 25,3 28.0 29.1 31.6 30.4 32.7
2157 35.8 376 253 28.0 29.1 3186 30.4 327
254T 34.8 36.9 24.8 27.5 28.5 31.0 29.7 32.0
Std Std 256T 34.8 36.9 24.8 27.5 28.5 31.0 297 32.0
284T 34.3 364 24.4 27.2 28.0 30.6 20.2 31.6
61 286T 34.3 364 24.4 27.2 28.0 30.6 29.2 31.6
324T 33.5 35.7 24.0 26.5 27.5 30.1 28.6 30.9
256T 34.0 36.3 256.8 28.6 28.5 31.2 29.8 32.2
284T 33.5 35.8 255 28.4 28.1 30.8 29.3 31.8
Small N/A 286T 33.6 3582 25.5 28.4 28.1 30.8 28.3 31.8
3247 32.8 35.2 251 28.0 27.6 30.4 28,7 31.3
3267 32.8 352 251 28.0 27.6 30.4 28.7 31.3
LEGEND
BHF — Bottom Herizontal Front  THF  — Top Horlzontal Front
BHR — Bottom Horizontal Rear THR — Top Horizontal Rear
DBF — Downblast Front UBF — Upblast Front
DBR — Downblast Rear UBR — Upblast Rear
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Table 16 — Airfoil Fan Drive Centerline Distances In Inches (cont)

29M UNIT SUPBLY RETURN/ MOTOR BHF/BHR DEF/DBR THF/THR UBF/UBR
SZE EXHAUST FRAME Min Max iin Bax Min Max Min Max
1827 274 28.9 24.2 25.8 24.1 257 27.4 28.9
1847 27.4 28.9 24.2 25.8 24.1 257 27.4 28.9
2137 26.9 28,4 23.7 25.5 237 25.5 26.9 28,4
216T 26.9 28.4 237 25.5 23,7 25.5 26.9 28.4
30 STD STD 254T 261 27.7 231 25.0 23.1 24.9 26.1 27.7
256T 26.1 27.7 231 25.0 23,1 24.9 26.1 27.7
284T 25.6 27.3 22.7 24.5 22.6 24.6 25.6 27.3
2867 256 27.3 22.7 24.5 22.6 24.6 25.6 27.3
3247 24.9 26.7 22,1 24.0 22.1 24.2 25.0 26.7
1847 26,0 273 20.2 22.9 20.2 22.0 243 25.7
213T 254 26.7 18.7 22.5 18,7 21.6 237 25.2
215T 26.4 26.7 187 22.5 19.7 21.6 237 25.2
264T 24.6 25.9 18.0 21.9 19.0 21,0 22.9 24.4
STD N/A 266T 24,6 25.9 19.0 21.9 19,0 21.0 22.9 24.4
284T 23.8 25.4 18.5 214 18.5 205 22.3 23.9
% 286T 23.8 254 18.5 21.4 18.5 20.5 22.3 23.9
24T 23.1 24.6 17.8 20.9 17.8 20.0 21.5 23.2
326T 23.1 24.8 17.8 209 17.8 20,0 21.5 23.2
182T 28.6 29,7 N/A N/A 22.2 23.9 27.0 281
1847 28.6 29.7 N/A N/A 22,2 239 27.0 28.1
N/A STD 213T 27.9 29.1 N/A A 21.8 23.4 26.4 28.5
2157 27.9 29.1 /A N/A 21.6 23.4 26.4 28.5
2847 27,1 28.3 N/A N/A 20.9 22.7 25.5 27.7
1847 30.5 32.3 24.6 26.8 24.6 26.8 24.6 27.0
213T 20.9 31.7 24.1 26.3 241 26.3 24.1 26.5
215T 29.9 31.7 24.1 28.3 24.1 26.3 24.1 26.5
2547 29.1 31.0 23.5 25.8 23.5 25.8 23.5 25.9
87D N/A 2587 291 31.0 23.5 25.5 23.5 25.8 23.5 259
2847 28.5 30.4 23.0 25.3 23.0 25.83 23.0 25.1
a0 2867 28.5 30.4 23.0 25.3 23.0 25.3 23.0 25.1
3247 27.7 29.7 224 28.8 22,4 248 22.4 25.0
326T 277 29,7 22.4 24.8 224 248 22.4 25.0
1827 36.9 321 N/A NfA 24.3 26.0 30.1 31.3
184T 30.9 32.1 N/A A 24.3 26.0 30.1 31.3
N/A STD 213T 30.3 31.4 N/A N/A 23.7 25,5 294 30.7
218T 30.3 31.4 N/A N/A 23.7 26.5 28.4 30.7
254T 294 30.6 N/A N/A 23.0 24.8 28.6 29.8
213T 32.9 34.5 24.5 27.0 27.0 29,1 32.1 33.8
2157 32.9 34.5 24.5 27.0 27.0 29.1 32.1 33.8
2547 32.1 33.8 24.0 26.4 26.3 285 31.3 32.0
256T 2.1 33.8 24.0 26.4 26.3 28.5 31.3 33.0
|t N/A 284T 31.5 33.2 23.6 26.1 25,8 28,1 30.7 324
286T 31.5 33.2 23.6 26.1 25.8 281 30.7 32.4
50 2247 30.7 32.5 23.0 25.6 25.2 27.5 22.9 31.8
3267 307 325 23.0 25.6 25.2 27.5 29.9 31.8
384T 30.4 31.8 22,5 25.2 24,6 27.0 29.2 311
184T 34.8 36.0 N/A N/A 27.3 22.0 33.9 35.1
213T 34.1 35.3 N/A N/A 26.7 28.4 33.3 34.5
N/A STD 215T 34.1 36.3 N/A N/A 26.7 28.4 33.3 34.5
254T 33.2 34.5 N/A N/A 25.9 27.7 32.4 33.7
256T 33.2 34.5 N/A N/A 25.9 27.7 32.4 33.7
213T 274 39.0 28.1 29,1 30.9 33.0 35.8 384
2157 374 29.0 281 20.1 30.9 33.0 35.8 38.4
284T 36.6 38.3 27.5 28.5 30.2 32.3 35.0 37.8
256T 36.6 38.3 27.5 28.5 30.2 32.3 35.0 37.6
&TD A 284T 36.1 37.8 271 28.1 28.7 31.9 34.4 37.1
2867 36.1 378 27.1 28.1 29.7 31.8 34.4 37.1
3247 35.3 37.0 26.5 27.6 28.0 3.3 33.6 36.3
&1 326T 35.3 37.0 26.5 27.6 20.0 31.3 33.6 36.3
3647 345 36.3 26.0 271 28,4 30.8 32.9 35.6
3657 345 36.3 26.0 271 28.4 30.8 32.9 3E.6
T84T 40.0 41.4 N/A N/A 31.0 332 38.3 39.5
213T 39.1 40.7 N/A N/A 30.3 32.7 37.4 38.6
N/A 8T8 215T 391 40.7 N/A NIA 30.3 32.7 37.4 38.6
254T 38.2 39,9 N/A N/A 29.5 33.0 36.5 37.8
2567 38.2 39.9 N/A N/A 29.5 33.0 36.5 37.8

LEGEND

Pownblast Front
Downblast Rear

Bottom Horizontal Front
Bottom Herizontat Rear

THF
THR
UBF
UER

Top Horizontal Front
Top Horfzontal Rear
Upblast Front
Upblast Rear
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PRE-INSTALLATION

Inspection — Inspect the unit; file a claim with the ship-
ping compatty if the unit is damaged. Check the packing list to
ensure that the correct items have been received and notify
your Carrier representative of any discrepancy.

Rigging and Handling — To transfer the unit from the
shipping platform fo the storage or installation site, refer to the
rigging label on the unit and these instructions.

A CAUTION

A Torklift truck can be used to move units or components
only if they have filll skids. Lift from the heavy end of the
sicid. Mintmum recommmended fork length is 48 inches.
Failure to follow these safety precautions could lead to per-
sonal mjury and/or equipment damage.

Base units are shipped fully assembled, except when sec-
tions are separately ordered or when the unit height exceeds
108 in. or length exceeds 30 feet. All 39M umits can be rigged
using the lifiing brackets, as shown on the rigging label on the
umnit.

Aero™ connect latches or screws are provided at specified
sections to separate component sections:

1. Undo all fasteners (with red hex heads) on vertical and
horizontal (side and top) seamns.

2. Remove the large through-bolts in adjacent lifting
brackets and smaller bolts that hold lifting brackets
together.

3. Lift the unit with slings and header bars, using
clevises and pins in the large round holes in the unit’s
lifting brackets,

4. When the unit is in its final location, do not remove the
caps from the coil connections until the ceil is ready for
piping. Do not femaove grease from the fan shaft until the
drive sheave is ready for instaltation.

CEILING — RECOMMENDED
PLATFORM MOUNT

CEILING — RECOMMENDED
IN-LINE BEAM MOUNT

VIBRATION ISOLATORS ~———;
(FIELD SUFPLIED)

MGUNT UNIT TO FIELD SUPFLIED
PLATFORM THROUGH

11/16-IN. DIAM HOLE PROVIDED IN
BASE RAIL. REMOVE LIFTING
BRACKETS AS REQUIRED.

VIBRATION ISOLATORS
(FIELD SUPPLIED)

MOUNT UNIT TO FIELD SUPPLIED
BEAMS THROUGH

11/16-1N. DIAM HOLE PROVIDED [N
BASE RAIL. REMOVE LIFTING
BRACKETS AS REQUIRED.

Long-Term Storage — Store unit in a clean, dry place
and protect it from weather and construction traffic,

1. The storage site should be level, rigid, and free of debns. If
the site is in a heavy rain area, set the unit off of the ground.

2. Do not store the unit in a heavy traffic area or on a vibrat-
ing surface. Vibration can damage stationary bearings,

3. Ensure that all coil connections have shipping caps in
place. Cover the entire unit with a waterproof tarpaulin or
plastic coverall; if the unit is stored on the ground, extend
the cover underneath the unit. Secure the cover with
tiedowns. Do not remove cover or coil end caps until unit
is ready for final instaliation.

4. Monthly — Move the coverall, enter the fan section
throngh the access door or fan inlet, and slowly rotate the
fan and motor by hand. This operation prevents bearing
corrosion by redistributing the bearing grease.

Service Clearance — When planning the placement of
the unit, ensure adequate space for service access. Typical
service operations can require removing the coils and
filters and accessing the motor and damper linkage. Refer to
AHUBuilder® program for recommended clearances.

Drain Positioning — To prevent build-up of conden-
sate  the drain pan and ensure proper operation of the drain
system, position the unit so that condensate drain can be prop-
erly trapped. Refer to the Condensate Drain section on page 72
in the Installation section.

Unit Suspension — Unit suspension methods are shown
in Fig. 5-7. A field-supplied platform mount is recommended,
especially for larger umit sizes. An inline twin-beam mount is
atso recommended. Units can also be supported by attaching
suspension rods to dll of the lifting brackets on all of the unit
sections that have more than 15 in. of afrway length with legs
positioned as shown in Fig. 8, or by suspending the unit from
cross-bearns at the joint between each 1mit component. Ensure
that suspension rods are secured to adequately support the unit
and that the rods extend entirely through their associated
fasteners.

LOCATE SUSPENSION RODS
S0 THEY DO NOT INTERFERE
WITH ANY ACCESS DOOR/PANEL

" CEILING — ALTERNATE
CROSSBEAM MOUNT

CEILING — ALTERNATE
LIFTING BRACKET MOUNT

Fig. 5 — Unit Suspension
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When freld-supplied motors and drives have been installed,
adjust the isolator springs as shown in Fig. 8 and described as
follows:

1. Loosen the locknut on adjusting stem.

2. Tum the adjusting stem umniil the specified clearance of
B/is + Ug-in. is obtained. {Tum clockwise to decrease
clearance or counterclockwise to increase clearance.)

3. Tighten the lockmut,

4. Repeat for each of the isolator springs and ensure that the
fan sled is floating on the springs,

External Vibration Isolation — Install external vibra-
tion isolators per certified drawings, job specifications, and the
instiuctions of the isolator manufacturer.

Fer applications that do not require internal fan isolation,
leave the holddown bracket screwed or bolted in place. Other-
wise, the combination of internzl and external unit isolation
could lead to unwanted oscillation magnification.

The coil piping must also be isolated or have flexible con-
nectors to avoid coil header damage due to motion or vibration,
Flexible connections should also be installed at the fan inlet (if
ducted) and at the discharge.

Roof Curb — Roof curbs can be factory or field supplied
for 39MW units and should be installed according to the manuy-
facturer’s instructions.

Before installing roof curb, check overall vmit length. Figure 9
shows AHU (air-handling unit) curb pocket dimensions,

Curbs are typically shipped knocked down and require field
assembly as follows:

1. Curbs greater than 12 ft in airway length will be split and
jomed together by a splice plate, Butt the two sections and
bolt together with the splice plate as shown in Fig, 10.

2. Arrange sides and ends together at right angles and bolt
together using the comer bracket as shown in Fig. 11.

3. Tasten cross supports, when required, per the drawings
with supplied screws as shown in Fig. 12.

4. The 14 in. tall curbs weigh 6 Ib per linear foot, 24 in.
curbs weigh 9 1b per linear foot.

IMPORTANT: Verify installed curb dimensions before
attempting to rig the unit and install it on the curb.

Duge to the pressure capabilities of the 39 Series air handlers,
duct connections must be gasketed and screwed to the unit
to prevent leakage. Refer to Duct Connections section on
page 40. No provisions have been made to attach the duciwork
to the curb. Dimensions for inlet and discharge locations are
shown tn drawings produced in A HUBuilder® program.

1.25" !

1.28"-

@1 .45"—/

Fig. 9 — Curb Pocket Dimensions
(Size 03-14 Typical)

UNIT CURB

@.

CURB GASKET
{OPTIONALY

CURB SPLICE
PLATE

Fig. 10 — Splice Plate Usage

FLAT WASHER
SEAL STRIP
HEX HEAD
BOLT
4

HEX NUT

LOCK

WASHER
SIDE
UNIT CURE
CGORNER BRACKET
Fig. 11 — Corner Bracket

UNIT CURE

CURS

GHANNEL

Fig. 12 — Fasten Cross Supporis
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INSTALLATION

This section describes how to install 39M units, components,
ad component parts. Units specified on a single order are
shipped with most components assetbled i the specified air-
flow direction. The assenibled unit is attached to a single ship-
ping skid (30-ft maximum length). When an upper component
exceeds the 108-in. maximuom height limit, it is shipped out of
its operating position on the wnit slkid or on a separate skid.
Some component parts also require assembly or adjustment; see
the section on each component type for specific instructions.

Indoor Unit/Section Connection — Tadoor units are
comnected together using 2 different methods — screws and
“T” latch cam latches. Refer to Fig. 15 and 16 for T-latch
assembly details. Connect units as follows:

1. Remove shipping plates from entering and leaving face
of sections. Replace 2 screws in baserail directly under
corer feet only, otherwise 2 inboard screws will not
allow a flush connection. See Fig. 17,

Level T and Level T thermal break units require /4 in.
thick x 11/, in, wide grey foam gasket around the down-
stream frames of the mating sections.

Level II thermal break umits have an additional automo-
tive style bulb scal installed by the factory which is
integral to the thermal break,

NOTE: Extra gasketing can be ordered in 50-ft rolls
through the following:

Carrier— 39TA-900---103

Gramnger— 6C524

McMaster-Camr— 8694K94

2. Rig and align 1mits so that sides and tops are flush and
holes are aligned.

——

arsl

GOMPDNENT COMPONENT
SECTICN A  SECTICNEB

DETAE -
Fig. 15 — T-Latch Assembly

SIDE PANEL

3. Fasten base rails together at the lifting brackets using
supplied hardware.

4. Indoor units secured with “I" latches: Turn “T™ latch
{(indicated by red hex socket access) clockwise nsing a
5/16-in. hex wrench until latch fully engages. The latch
rotates 270 degrees. The first 90 degrees of rotation
positions the T-latch into a sealing position on the frame.
The second 180-degree rotation pulls the T-latch tight,
compressing the gasket which creates the frame seal.

A CAUTION

Do not overtighten, damage to latch could occur. The latch
is not intended to pull units together over a distance. Latch
is designed for retention after units have been positioned
properly and only after base rails have been secured.

NOTE: If' T-latch becomes damaged or inoperable, fasten sec-

tion frames using clearance and engagement holes located
below latch.

5. Units secured with screws: Remove side and top panels
from unit by removing panel screws, Fasterl and secure
frame rails.

NOTE: Upstream sections have a 1-in. clearance hole on the
inner surface of the frame member to provide access to the
5/1¢-1n. fastening screw hole.

6. Insert screw through these holes to engage mating hole.
Follow perimeter of unit and secure.

7. Reinstall panels and secure panel screws.

b<ENGAGEMEI\iT
HOLE

Fig. 16 — T-Latch Receptacle (End View)

DETAIL B

FRAME MEMBER DETAIL.

SHIPPING
PLATE

Fig. 17 — Section Frame Assembly



DOWN-STREAM
SECTION

UP-STREAM
SECTION

SEEDETAL  appLy 0.125 X 0.75 GASKETING

TO TOP OF ROOF FLANGE
AB SHOWN ON UP-STREAM
SECTION.

APPLY 0.25 X 0.75
GASKETING TO
ROOF AND
FRAMES AS
SHOWN,

APPLY 0.25 X 0.75
GASKETING TO
FRAMES AS SHOWN.

APPLY 0.125 X 0.75
GASKETING TO TOP OF ROOF
FLANGE AS SHOWN ON
DETAILC DOWN-STREAM & UPSTREAM
SECTIONS.

SEE DETAILE

ENSURE ALL CORNERS ARE
SQUARED AND BUTTED AS SHOWN.

DETAILE
TYPIGAL ALL FOUR CORNERS
Fig. 19 — Assembly Gasket

ASSEMBLE ROOF BRACKETS AS SHOWN
USING SFAL SCREWS PROVIDED

ASSEMBLE ROOF BRACKET AS SHCWN
USING SEAL SCREWS PROVIDED

REMOVE ALL FCUR SHIPPING GUSSETS
FROM DOWN-STREAM SECTION

CAULK THIS AREATO
ELIMINATE WATER INTRUSION

DETAILF
TYPICAL BOTH SIDES

USE BOLTS, WASHERS, & I\IUTé
DETAILH PROVIDED TO PULL & SECURE SECTIONS

]
SECURE SECTION FRAMES
PORETHER WL 0 oo SOREW UWARNINGUI DO NOT USE BOLT TYPoRE e e
FROVIDED. AS LIFTING DEVICE.

USBE PLASTIC PLUGS PAOVIDED
TO COVER TOOL HOLES,

DETAIL J
Fig. 20 — Securing Split Sections
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NOT LESS THAN 2-1/2
FAN DIA.

SUPPLY DUCT

/

307
DUCT TRANSITICN MAXINMUM

Fig. 23 — Duct Connections

BOTTOM RETURN FAN CONNECTIONS — Return air
ducts raust be attached directly to the return side of the umit.
This applies to both indoor and ouidoor units! Use care
when making tums and transitions in ductwork to avoid exces-
sive air friction. Duct elbows should contain furning vanes. See
Fig. 22.

PLENUM FAN DUCT CONNECTIONS — Plenum fans are
designed for draw~thru or blow-thru operation, Draw-thru fan
sections have closed panels on all sides except for the fan mlet
side. On blow-thru fan sections, the panel on the end opposite
the inlet is omifted so that components such as coil or filter
sections can be added downstream from the plenum fan.

DRAW-THRU PLENUM FAN DISCHARGE FABRICA-
TION — Duct openings for draw-thru plenum fans must be
field fabricated. They should be located in the plenum fan
section according to the following guidelines:

* Locate discharge openings in side or top panels; the end
panel opposite the inlet will have a higher pressure drop
per the explanation in the 39M Produet Data manual.

* Locate discharge openings on the side or top panels
between the fan wheel and end panel opposite the inlet.
Do not locate dischafges in the direct path of airflow
from the wheel.

*  Avoid locating the discharge opening on the motor side
of the fan section. If a discharge on the motor side is
necessary, locate the opening near the top of the cabinet,

+ Sizes 36-61 include intermediate frame members. When
cutting the discharge opening for the plenum fan, do not
cut through any intermediate frame member.

Typical duct locations are shown in Fig, 24,

Once the discharge locations are selected and cut, the
duct connections can be fabricated. Install field-supplied duct
flanges and framing channels to smooth the airflow leaving the
discharge opening. Two of the charmels should extend the
width or height of the cabinet to provide additional cabinet
suppozt.

Panel Cutting — The 39M unit’s double-wall foam-filled
panels require special attention when cutting and or penetrating.
1. Take care in planning before penctrating any pane! with
electrical conduit, hydronic piping, sensor pickups or
wiring, Once these are rouied through a panel, for all
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practical purposes, it becomes a fixed panel that is not
easily removed for service access.

2. In some cases it will be possible for smaller conduits

(Mz-in. or ¥p-in) to enter the cabinet where individual
sections are joined together. Inspect the selected area
carefully to be certain that you do not encounter
“T-latches™ or section joining screws. Once the conduit is
in place, it must be securely sealed, watertight and air-
tight, to prevent ANY infiltration.
Penetrations are typically located in one of the existing
“fixed” panels, such as the fan discharge panel, or the coit
connection panel to maximize the number of removable/
service panels. When if is necessary to penetrate the panel
for wiring or piping entry, make certain that the emtry
point will not mterfere with future compenent servicing,
block access doors, or obstruct airflow.

Drill a small pilot hole completely through the panel.

4. Use of a sharp hole saw or, if appropriate, 2 Unishear™
cutting tool or sheet metal nibbler to cut the hole or open-
ing from each side.

b

A CAUTION

Do not use a cuiting torch or open flame on or near the fan.
Damage to the panel may occur.

5. Carefully remove the foam. The hole should be lined or
sleeved to confine the foam, and the penetration should
be sealed, both inside and out, to eliminate all possibility
of infiltration or leakage.

NOTE: -Small quantities of locally available commercial
camned foam may be used, if necessary, to complete minor
repairs. Significant patching may justify ordering replacemeint
panels instead.

Face and Bypass Dampers — All face and bypass
damper sections are shipped fully assembled. Hat channels are
necessary for damper support. DO NOT remove (see Fig. 25).
Unit sizes 03-12 are built with a single damper assembly,
sizes 14-61 have two damper assemblies linked via a jackshafi,
Damper crankarms have 90 degrees of travel from fully open
to fully closed positions and are adjustable to suit conditions.
Refer to Fig. 26 and 27 for details.

Actuators must be mounted directly to the damper shaft.
Removal of crankanmns is necessary for direct conmection actua-
tor use. Refer to Table 18 for operating torque requirements,

Table 18 — Damper Operating Torque (Ib)

39M UNIT SIZE

03060810912 t4 [ t7 1A 1253036 ]| 4075061
Zone
Damper —| 4] 4] 41 b} & 5 5 5 5 7 7 sl 10
Mixing or
Exhaust Box 13
Side Mixing or 12
Exhaust Box
Airflow

Measuaring 6] 9| o| of16| 18] 16| 20| 29| 20| walwalnalna
Damper

COMPONENT

2632541 (41] 53| 58| 70| 77| 94|143]158 | 167 235

25|28|37|46] 563 €1 76| 91]105|146| 160|207 | 248

Integral and
Internal Face |21[32(45)|57 |78} B85|103|129(142[174] 1856|232 | 251 | 304
and Bypass
External Face |,
and Bypass

2 4459|7696 104 126 [ 161 | 176 } 217 | 282 [ 312 | 390 | 470

NOTES:
1. Damper shatt moves 90 degrees from opan to closs.
2, Operating torques is shown for one damper. Multiply the valus shown by the number
of dampers for total with one aciuatar,



AIR

HAT CHANNEL

Fig. 25 -— Face and Bypass Section Detail

ZONE DAMPER DETAILS

390 UNIT SIZE ry DEMENSEBONS (i) T QTY OF ZONES QTY OF EXTENSION SHAFT KITS
08 28.50 41.50 12 5] 4
08 28,50 42,50 i2 7 4
10 28.50 62.50 i2 10 [+]
12 34.50 62.50 15 10 [+]
14 34.50 67.50 i5 10 8
17 34.50 74.50 15 j2 7
21 40.50 74.50 18 12 7
25 40.50 81,50 18 13 8
30 40.650 98.50 18 15 10
36 52.50 104.50 24 17 10
40 52.50 104.50 24 17 10
50 BE.60 112.50 26 18 12
61 68.50 112.50 32 18 12
B
5
15
— ; i
t " T
C
| L
I b AR |
r —* FLOW
[ ] . L \ |
A | A
FAGE VIEW c
B
v
N END VIEW
i 1 l [ 3 ) S . )
BERIBEEEZARIBE RN RE I 1l 2o o o o
== 7 !
—r— peet—
BLANK-QOFF
TvP PLATE TOP VIEW
SECTION A-A

NOTE: All dimensions in inches unless otherwise noted.

Fig. 26 — Zone Damper Section Details

43



Zone Damper Section — Refer to Fig. 28 and install
the section as follows:

1. Remove the screws holding the zone damper section to
the heating coil section and remove the lag screws hold-
ing the damper to the shipping skid.

2. Place the supplied Y-in. thick x 1Y,-in. grey foam gasket
around the perimeter of the cooling and heating coil section
discharges. Use two gasket strips on partition panels to ob-
tain double width.

3. Rig the zone damper section and lift it into position on
(vertical discharge) or next to (horizontal discharge) the
gasketed cooling and heating coil sections.

4. Fasten the damper section to the coil sections using the
supplied 1/,-14 x 3/,-in, sheet metal screws.

5. Install control shaft and bearing for each individual

zone after cutting linkage (for the job specific zone
application).
Contro} shaft extensions are bagged and wrapped to the
inside of the zone damper blades. Additional field-
supplied shaft extensions may be ordered from local
Ruskin supplier, part no. 10-020569-00B8.

6. Zones should be split for equal airflow through each
damper.

A CAUTION

Factory duct collars and damper assemblies are for attach-
ing ductwork only and must NOT be used to support the
duct’s weight. Weight bearing deflection can increase
torgue necessary to operated dampers, or bind them pre-
venting any movernent. ‘

ZONE DAMPER LINKAGE (Fig. 26 and 28) — Note that
damper contro! levers and a common operating bar are factory
installed on upper end of damper shafts on top of zoning damp-
er assembly. To facilitate the installation of field-supplied

ZONE DAMPER ASSEMBLY, .~ __ .
VERTICAL DISCHARGE ~—— =TT L -—-—"7"
POSITION P i

COIL SECTION

FAN SECTION

DUCT WORK

DUCTCLIP

ZOMNE DIVIDER

"W STRIP (FIELD SUPPLIED
DETAL )

HOT/COLD DECK
PARTITION PANEL

"W" STHIP TO ATTACH
ZONE DUGTWORK-SEE
DETAIL

ZONE DAMPER ASSEMBLY,
HORIZONTAL DISCHARGE P
POSITION 4

damper operators, the operating bar may be cut and the control
levers repositioned as follows:

A CAUTION

Damper operation may be impaired if ductwork is
supported by the unit.

1. Check job prints to determine number and size of zones
required and damper operator locations.

2. Cut and remove portion of operating bar between zones
as required.

3. Install actuators on field-fabricated support brackets.
Connect actuator linkage to the center axle of intercon-
necting zones.

4. Adjust actuator for correct damper operation. Be sure
actuator, linkage, and dampers operate freely. See
Table 18 for operating torque requirements.

Mixing Box/Filter Mixing Box Damper Linkage

A CAUTION

It is important to properly link the outdoor air and return air
dampers, Failure to do so may cause mixing problems,
stratification, or coil freezing under some conditions, espe-
cially in combmation type filter mixing boxes.

Refer to Fig. 29 for typical damper arrangement and con-
necting rod position.
CONTROL DAMPERS -— Control dampers may be operat-
ed with pneumatic or electric actuators. These items should be
set up in accordance with the control manufacturers installation
Instructions.

DAMPER LINKAGE ADJUSTMENT — After the air
handling unit has been powered, the dampers should be

checked to ensure they move freely and close tightly, adjust-
ment of the linkage may be required.

CUT BAR TO
SEPARATE
ZONES

ATTACH FOR
EACH ZONE
{RUSKIN PART NO. 10-020565-00B)

Fig. 28 — Zone Damper Assembly Details (Horizontal Discharge Shown)
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FIELD SUPPLIED AND INSTALLED ACTUATORS —
If one or two actuators are used, they must be mounted to the
cutdoor-sir damper jackshaft. To properly set the connecting
linkages, determine the rotation required to open the outdoor-
air damper. Ensure the actuator spring return fully closes the
outdoor-air damper.

If more than 2 actuators are used, they must be installed in
equal numbers on each jackshaft. To properly set these damp-
ers, determine the rotation required for each damper and mount
the actuators so that the spring feature will open the return air
damper and close the outdoor-air damper. Lock each damper
actuator to the jackshaft. Remove any factory-supplied con-
necting linkage between the outdoor air and return-afr darnp-
ers. Failure to do so will damage the actuators. No additional
linkages are required for these applications.

Exhaust damper boxes are shipped with dampers in the
closed position.

All damper crankarms have 90 degrees travel from open to
closed. They may be adjusted to suit actuator location.

DO NOT mwount damper actuators on the unit panels,
actuators are shaft mount only. See Table 18 on page 41 for
operating torque requirements.

Mixing Box Damper Actuators — The 39M mix-
ing boxes can be supplied with direct mounted damper actoa-
tors. Refer to Fig. 30 for typical actuator mounting, Actuators
are also available for field installation. See Field Supplied and
Installed Actuators section for more information. Refer to
Table 18 on page 41 for damper operating torque.

To ensure torque is transmitted equally to both damper sec-
tions, actuator must be comnected to the jackshaft that drives
the mterconnecting linkage bar. Connection to any other shaft
18 not recommended.

Vertical Draw-Thru Units

NOTE: Size 21-61 vertical units that exceed the 108-in, maxi-
mum height or units with a verlical fan shipping split are
shipped with the fan out of its operating position, separate from
the vertical coil section. See Fig, 31A and 31B.

The unit is secured to a wooden skid with lag screws.
Remove screws before lifting the unit.

I

Fig. 30 — Typical Mixing Box Actuator Mounting
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STACKED SUPPLY FAN SECTIONS

NOTE: Do not remove the spring isolator fan holddown bolts
until the section 1s installed on the coil section.

1. For units with baserail, remove the 4 brackets securing
the top panel of the cooling section and reposition them to
the existing holes with the long flange n a vertical posi-
tion flush with the outer panel.

2. Attach the Ug-in. thick by ¥in. wide gray gasket
supplied with the unit to the top perimeter opening of the
vertical coil section.

3. For units with baserail, attach joining collar (supplied
with unit) to top discharge opening using hardware
inchuded with unit. The joining collar is shipped broken
down as four individual pieces. Bach piece is constructed
similar to the unit panels.

4. Rig the fan section using the kifting brackets and place it
on top of the coil section.

NOTE: For units with baserail, the 4 brackets that were
repositioned earlier should be aligned with the appropriate
slots in the base rzil of the fan section. Before setting the fan
section on: the coil section, remove right and left side panels
from coil section.
5. For units without baserail, locate 1-in, tool clearance hole
in underside of top rail of coil section on each side.

6. Tnsert a pin or punch to assist alignment of corresponding
holes of fan section while lowering fan section, if needed.

7. Secure the fan and coil sections together using the sup-
plied Y, x ¥-in. long sheet metal screws. The securing
points will be on the bottom of each side and front top rail
of the coil section for units without baserail (Fig. 31B).
For units with baserail, securing points are located in the
side of the baserail (Fig. 31A).

NOTE: Do not remove the front panel of the coil section until
the side panels are reinstalled. Secure brackets from top of coil
section to fan section base rail using 2 screws each.

STACKED RETURN FAN AND EXHAUST BOX
SECTIONS

NOTE: Do not remove the fan spring isolator holddown balts
until the section is installed.

1. For units with baserail, remove the brackets securing the
top panel of the bottom section(s) and reposition them to
the existing holes with the Jong flange in a vertical posi-
tion flush with the outer panel.

2. Attach the 3/;-in. thick by 1¥/4in. wide gray gasket
supplied with the unit to the top perimeter opening of the
mixing box. (See Fig. 32).

3. Rig the top section(s) using the lifting brackets and place

it on top of the bottom section(s).
NOTE: For units with baserail, the brackets that were
repositioned earlier should be aligned with the appropri-
ate slots in the base rail of the top section(s). Before
setting the top section on the bottom section(s), remove
right and left side panels from bottom section.



4,
5.

0.

GASKETING, ADHESIVE
1.128" WIDE X 0.75" THICK

MXEB OR FME SECTION

Fig. 32 — Attaching Gasket to Mixing Box

For units without baserail, locate 1-in. tool clearance hole
in underside of top rail of coil section on each side.

Insert a pin or punch to assist alignment of corresponding
holes of fan section while lowering fan section, if needed.

Secure the top and bottom sections together using the
supplied 1/ x ¥/4-In. long sheet metal screws. The secur-
g points will be on the bottom of each side and front top
rail of the coil section for umits without baserail
{Fig. 31B). For units with baserail, securing pomts are
located in the side of the baserail (Fig. 31A).

Fan Sled Disassembly ~— In some cases, it may be
necessary to remove the fan sled from the unit and break it
down into smaller components. See Tables 19-21 and Fig. 33
for maximum complete fan sled dimensions and housing only

dimensions,
To remove the fan sled:

1. Remove all of the panels from the fan section except for
the fan discharge panel.

2. Disconnect the vibration absorbent discharge seal by
unscrewing the seal channels from the discharpe of the
fan housing. Remove the fan discharge panel.

3. On larger units, the fan sled may be exiremely heavy.
Remove the top and vertical frame members of the fan
section by removing the 4 screws from each iframe to
corner piece connection.

4. If complete fan sled removal is required, unscrew bolts
holding the isolator base to the bottom of the unit.

5. Disassemble fan and fan housing in place and/or affix

appropriate rigging to remove the required components

noting diagrammatically where each component is

attached. Components should be removed in the follow-

ing order:

a. Belts and sheaves

b. Motor

¢. Fan shaft

d. Fan wheel (forward curved fan wheels are
removed through the fan discharge opening, airfoil
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wheels are removed through the side of the hous-
ing after removal of the drive side inlet volute)

e. Fan housing
NOTE: Install the preceding components in the reverse order.

Fan Sled Dimensions — See Tables 19-21 and Fig. 33
tor fan sled dimensions.

Table 18 — Airfoil Fan Dimensions (in.)

UNIT EAN SLED ASSEMBLY | FRAMED BLOWER
SIZE | ARRANGEMENT {See Fig. 33) WITHOUT SLED
39M Length | Width | Height | Length { Width | Height
03 All 35.5 23.6]| 2838 8.6 210 | 21.9
06 All 36.5 33.5{ 287 224 | 240 | 26.8
08 All 29.58 455 318 246 | 263 | 29.3
10 All 20.8 58.5| 31.8 246 263 | 293
12 All 35.8 55.5 | 38.8 29.6 | 303 ] 380
14 All 41.8 63.5]| 388 29.6 | 303 | 360
17 All 41.8 05| 118 325 | 338 | 396
21 All 41,7 72.0{ 51.8 359 | 365 | 436
25 All 53.8 775 518 39.5 | 39.8 | 4841
30 All 53.8 955 | 51.8 38.5 | 39.8 { 4841
a6 Supply St 56.3 [100.5] 6828 438 | 433 | 528
Ret/Exh Std 56.3 {100.5] 62.8 478 { 485 | 58.1
a0 Supply Std 62.3 [ 100.5] 688 47.8 1485 ] 58.1
Rset/Exh Std 623 {100.5]| 688 52.9 | 53.0 | 648
50 Sepply St 68,3 [108.5] 788 529 | 530 | 648
Ret/Exh Std 68.3 [1085] 788 579 | 575 | 7i.0
ot Supply Std 743 |1085| 938 | 579 | 575 | 710
Ret/Exh Sid 743 | 1085 [ 93.8 659 | 628 | 788

NOTE: Different fan discharge positions have different dimensions.
The values shown are for the largest overall dimensions.

Table 20 — Forward Curve Fan Dimensions (in.)

UNIT FAN SLED ASSEMBLY ] FRAMED BLOWER
SIZE | ARRANGEMENT {See Fig. 33) WITHOUT SLED
39M Length | Width | Height | Length | Width | Height
03 All - Horizontal 17.8 26.0 20.2 16.7 15.1 16.7
All - Vertical 34.0 250 | 202 18.7 | 16.1 | 16.7 -
06 All - Horizontal 23.5 39.0] 228 i8.6 88 | 186
All - Vertical 34.0 25.01 221 186 | 1.8 | 186
a8 Sup/Ret Std Z8.5 47,01 25.1 216 | 238 | 216
Supply Small 28.5 47.01 206 18.6 188 | 1886
10 Sup/Ret 5td 28.5 60,0 [ 29.0 255 | 279 | 255
Supply Small | 285 | 60.0] 236 | 216 | 239 | 215
12 Sup/Ret Std 34.5 60.0| 302 255 1 279 | 255
Supply Small 34.5 60.0| 258 216 | 228 | 2186
14 Sup/Ret Std 40.5 65.0 | 351 304 | 325 | 304
Supply Small | 405 | 85.0| 302 { 255 | 270 | 255
17 Sup/Rat Std 40.5 72.0| 35.1 30.4 32.6 | 304
Supply Small 40.5 7201 30.2 255 | 2749 | 255
21 Sup/Ret Sid 40.5 72.0] 427 38.0 {333 | 38.0
Supply Small 40,5 720 802 25.5 {279 258
o5 Sup/Ret Sid 52.5 79.0 | 43.2 380 [ 3331 380
Supply Small 525 { 70.0] 482 | 380 [ 303 ] 380
a0 Sup/Ret Std 52.5 97.0| 432 38.0 373 | 38.0
Supply Small | 525 | 97.0] 432 [ 380 | 353 | 380
26 Sup/Ret Std 53.8 |100.5] 62.8 468 | 435 | 468
Supply Small | 538 [1005] 628 | 415 | 3g8 | a5
a0 Sup/Het Std 63.8 |[1005 | 688 468 | 435 ] 468
Supply Small 53.8 | 100.5| 6€8.8 46.8 | 38.5 | 468
50 Sup/Ret Std 58.3 | 1085} 78.8 51.5 523 | 515
Supply Small 58.3 | 10B.5| 78.8 Ei.6 | 468 | 515
&1 Sup/Ret Std 56.8 | i08.5] ©3.8 555 | 543 | BB5
Supply Small 56.8 | 108.5] 938 51.5 | 523 | 515




SHAFTEBEARING
¥ ’“}],/ DRIVEN SHEAVE
FAN
SHAFT- EXCESSIVE
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POOR INSTALLATION-

CD:[ —
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MINIMUM
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MINIMUM
OVERHANG

BETTER INSTALLATION
Fig. 35 — Determining Sheave-Shaft Overhang

ALIGNMENT — Make sure that fan shafts and motor shafts
are parallel and level. The most common causes of misalign-
ment are nonparallel shafts and improperly located sheaves.
Where shafis are not parallel, belts on one side are drawn
tighter and pull more than their share of the load. As a result,
these belts wear out faster, requiring the entire set to be
replaced before it has given maximum service. If misalignment
is in the sheave, belts enter and leave the grooves at an angle,
causing excessive belt and sheave wear.

1. Shaft alignment can be checked by measuring the
distance between the shafis at 3 or more locations. If the
distances are equal, then the shafts are parallel.

2. Sheave Alignment:

Fixed sheaves — To check the location of the fixed
sheaves on the shafls, a straightedge or a piece of string
can be used. Ifthe sheaves are properly aligned, the string
will touch them at the points indicated by the arrows in
Fig. 36.
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Adjustable sheaves — To check the location of adjustable
sheave on shaft, make sure that the centerlines of both
sheaves are in line and parallel with the bearing support
channel. See Fig. 36. Adjustable pitch drives are instailed
on the motor shaft. Carrier recornmends that adjustable
sheaves should only be used for initial balancing and be
replaced with fixed pitch sheaves by the air balancer prior
to the final system air balance.

A CAUTION

Do not exceed maximum fan speed rpm with adjustable
sheave.

3. Rotate each sheave one-half revolution to determine
whether the sheave is wobbly or the drive shaft is bent.
Correct any misalignment.

4, With sheaves aligned, tighten cap screws evenly and
progressively.
NOTE: There should be a /g-in. to V4-in. gap between the
mating part hub and the bushing flange. If gap is closed, the
bushing is probably the wrong size.

5. With taper-lock bushed hubs, be sure the bushing bolts
are tightened evenly to prevent side-to-side pulley
wobble. Check by rotating sheaves and rechecking
sheave alignment. When substituting field-supplied
sheaves for factory-supplied sheaves, consider that fan
shaft sheave has been factory balanced with fan and shaft
as an assembly. For this reason, substitation of motor
sheave is preferable for final speed adjustment.

CENTER LINES
MUST COINCIDE “g_
. — LINES
STRING —e= N "__ S BE
Lk PARALLEL
.
H |
|
- "BEARING
SUPPORT
CHANNEL
STRAIGHT / |, R
EDGE t \ \
IR T
[ b ? {M ] n
e | 4
S
LINES
= — MUSTBE.
—= PARALLEL
FIXED SHEAVE ADJUSTABLE
SHEAVE

Fig. 36 — Determining Sheave-Shaft Alignment



GASKET
125 THICK % 1.25 WIDE

LOUVER ASY

SCREEN TC BE

WASHER ! iINSTALLED

|
NOTE: All dimensions in inches unless ctherwise noted. SCREW ! ,t ! EEELEE&H‘]GEE
. {  ANDTHE HOOD
Fig. 39 — Louver Intake ﬂk FLANGE.

Fig. 41 — Collapsible Exhaust Box Hood
{Assembly)

BRACKET MOUNT BELOW
HOOD BRACKET CAN BE
THROWN AWAY AFTER HOCD
18 INSTALLED ON THE UNIT.

{Shipping Position)
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6. Screw side flashings usmg predrilled holes in main unit
frame rails as shown in Fig. 46.

AHU RCOF

AHU

SCREW TO <
AHU FRAME

LE_GEND . _ Eﬁ%&%s%m
AHU — Air-Handling Unit AHL ERAME

Fig. 46 -— Screwing Side Flashings to Unit

7. Apply seal strips (I in. x .125 in. wide) to roof drain chan-
nel as shown in Fig, 47,

DRAIN
CHANNEL

SEAL STRIP 1x0.126
APPLY FLUSHED TO
FLANGE ALL ALONG

SEAL 8TRIP 1 x 0,125
APPLY FLUSHED TO
FLANGE ALL ALONG

NOTE: Measurements are shown in inches.

Fig. 47 - Applying Seal Sirip to Roof Drain
Channel

&. Remove screws from the edge of the roof where the CCH
will span.

9. Position drain channel along the roof edge and mark the
hole locations as shown in Fig, 48,
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AHU RQOF DRAMN CHANMMEL

LEGEND DISTANCE = 1™1.258"
AHU - Aijr-Handling Unit
NOTE: Measurements are shown in inches.
Fig. 48 — Marking Hole Locations aleng Roof Edge

10. Remove drain channel from uvnit and dhll marked
locations with a ¥ in. drill bit.

11. Attach drain channel to roof of main unit using screws
originally removed in Step 8.

12. Position the CCH as shown in Fig. 49.

Fig. 49 — Positioning CCH

13. The drain channel and roof cap shonld be flush as shown
in Fig. 50. Seal any small gaps as shown.

DRAIN CHANNEL

AHU ROGF CCGH ROCF

CCH PANEL

ROOF RAIL

AHU FRAME

SEAL GAPS
BETWEEN

SiDE FLASHING,
SIDE FLASHING

LEGEND 823'@§§ANNEL,
AHU — Ajir-Handling Unit & FRAME

CCH — Coil Gonnection Housing
Fig. 50 - Sealing Gaps



CAREL

PART NUMBER DESCRIPTION COMPONENTS
598-02000CKIT | V/o-in. valve size Cv=0.4 [ (2) V/s-in. or 3/4in. MPT x

¥ 1o ; - 3-in. nipples
599-02002CKIT | V. !n. valve s!ze Cv=0.63 (2} Varin. oF & pin. FPT X
599-02004CKIT | 1/--in. valve sizes Cv= 1 1%in. MPT hex bushings

599-02006CKIT

1/,-In. valve sizes Cv= 1.6 | 1+in. union

599-02008CKIT

1/s-in. valve sizes Cv=2.5

599-02010CKIT

Yo-in. valve sizes Cv=4

599-0201 2CKIT

3/,-in. valve size Cv=6.3

Cv — Flow Coefficient

1/2in. or 3/4 in. valve body

1/2 in. or 3/4 in. FPT x 1 in, MPT hex bushing (2)

Fig. 54 — 1/5-in. and 3/4-in. Valve Assemblies

57

1 in. union



ASSEMBLE STRAINER AND TRAP ASSEMBLY AND
VALVE ASSEMBLY (Fig. 58 and 59) — Strainer and trap
assemblies are sold as separate iterns through your local Carel

2 in. Strainer and Trap Assembly

CAREL

DESCRIPTION COMPONENTS
representative (shipped unassembled). Figures 58 and 59 each PART NUMBER _ ' '
show a detailed list of components in those kits. 2in. Steam frap | 2 in. Y-strainer
- ] and strainer with {2 in. x 6 nipple
Alternatively, strainers and traps from any manufacturer plumbing kit 2 in. x 90 degres FPT elbow
may be used with the Carel humidifier. In this case, the trap g :2 )IgFS"II'nte r;lpple
size is based on the condensate connection size leaving the hu- USTT&SKIT2 2 in. x ¥-in.hex bushing
midifier. F1gurt;s 58 and 59 can then be vsed a8 a guide to pur- (2) 3N, x & in. nipples
chase the remainder of the components locally. 8/,-in. FPT union
i ] % ,-in. 80 dagree street elbow
1 in. Strainer and Trap Assembly 8/,-in. float and thermostatic
trap
CAREL
PART NUMBER DESCRIPTION COMPONENTS
1in. Steamtrap |1 in. Ystrainer 2X 80 FPT ELBOW 2% 6 NIPPLE
and strainer with | 1 in. x 6 nipple
plumbing kit 1 in. x 90 degree FPT elbow 2 V.STAINER
1in. x 3 in. nipple 2x 3 NIPPLE
1in. FPT tee
USTT&SKITY ¥ ,-in. x 1 in. hax bushing
(2) 3/4+in. x & in. nipples
3f4-in. FPT union
3f4«in. 80 degree street elbow
¥/,-in. float and thermostatic 2 X 3/4 HEX
trap BUSHING
1 X 8 NIFPLE
| RETANER 8/4 FPT UNION

1 X 60°FPT ELBOW

1X3 NIFPLE

34 X1 HEX BUSHING

/4 X 6 NIPPLES (2}

34 STREET ELBOW FLOAT AND

THERMOSTATIC
STEAM TRAP

NOTE: All dimensions in inches.

Fig. 58 — 1 in. Steam Trap and Strainer with
Piumbing Kit
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2/4 X 8 NIPPLE (2)

3/4 STREET ELBOW

FLOAT AND
THEBMOSTATIC STEAM
TRAP

NOTE: All dimensions in inches,

Fig. 59 — 2 in. Steam Trap and Strainer with
Plumbing Kit

CONNECT CONTROL VALVE AND TRAP TO STEAM
SUPPLY AND MANIFOLD (Fig. 60 and 61).



Coil Installation

NOTE: If mnstalling a replacement coil, refer to Coil Removal
section, page 97 for instructions on removing existing coil.

INSTALLATION OF SINGLE HEIGHT COILLS (sizes 03-36)

1. Lock open and tag all power supplies to unit fan motor
and electric heaters if present.

2. Remove service panel/coil cormection panel and the up-
stream service panel and set aside in a safe place.

3. a. Remove the flat corner plug from each end piece of
the top rail.

b. Extract the Torx T25 screw visible within the
exposed cavity. (Do not mix these screws with
others; they are specific for this location. Set
screws aside for reinstallation of the top rail.)

¢. Remove the top rail by pulling out at a 45-degree
angle. Set top rail aside.

A CAUTION

Do not handle the coil by the headers or comnection
nipples, as irreparable damage might ocour that is NOT
covered by wamranty. Protect the finned surface from
damage during all handling and shipping.

4. Slip the foam sealing sleeves on the connection nipples
before installing the coil.

5. The coil may now be hoisted in through the top opening,
or it may be slid in through either side, taking care to
avoid tipping or dropping the coil. Some lower stacked
unit sections may require slightly tipping ihe coil from the
vertical position in order to clear the upper frame rail and
seal, which is not readily removed.

6. Loosely secure the coil at the top using the 3/4-in. diame-
ter hoisting holes located in the side chammel/tube sheet
Juncture at each end.

7. Install the first coil in the section. Access the upstream
face of the coil and install the screws holding the coil to
the mounting baifles around the entire perimeter. This
mey require reaching through an opened damper assem-
bly or through the filter track after filters are removed.

8. Replace the top rail by reinstalling the Torx T23 screws
and flat comer plugs.

9. Replace all service panels.

INSTALLATION OF STACKED COILS (Sizes 40, 50 and
61)

IMPORTANT: The lengths of the coil supports and
intermediate pans and channels are designed to work
with Carrier coils., Substitution of other marnufac-
turer’s coils may require that custom mounting com-
ponents be field fabricated. Coil sections ordered
without coils will come with the referenced parts in kit
Jorm,

NOTE: The length that the intermediate drain pan extends
downstream from the coil face has been designed for use with
Carrier manufactured coils, and may prove msufficient for
other maker’s coils.

1. Lock open and tag all power supplies to unit fan motor
and electric heaters if present.
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2. Remove service panel/coil connection panel and the up-
stream service panel and set aside in a safe place.

3. a. Remove the flat comer plug from each end piece of
the top rail.

b. Exfract the Torx T25 screw visible within the
exposed cavity. (Do not mix these screws with
others; they are specific for this location. Set
screws aside for reinstallation of the top rail.)

¢. Remove the top rail by pulling out at a 45-degree
angle. Set top rail aside.

A CAUTION

Do not handle the coil by the headers or connection

nipples, as imeparable damage might occur that is NOT

covered by warranty. Protect the finned surface from
damage during all handling and shipping,

4. Slip the foam sealing sleeves on the cormection nipples
before installing the coil.

5. Before placing the coils inside the unit, apply the adhe-
sive backed gasket to the lower baffle, spanning the entire
unit, on the surface that wilt contact the coil (see Fig. 63).

6. a. Place the lower coil on the coil supports, sliding the
coil against the upstream baffle and aligning the
mounting holes so that the connection nipple will
extend approximately 3 in. outside the unit casing,

b. Place the heavy vertical angle (which is full height
of the finished coil bank) along the upstream right
and left side of the mounting baffles (see Fig, 63).
Install screws through this angle first and then into
the baffles, engaging the coil tube sheet mounting
holes and securing the coil within the unit.

¢. Secure the lower side casing of the coil to the
lower horizontal baffle, sandwiching the gasket in
between.

7. For coil sections that do not have a drain pan within the
section, go to Step 10.

8. Secure the spacer (hat channel) to the top center of the
lower coil casing (see Fig. 64).

A CAUTION

Do not penetrate through the coil casing into the fin pack.
Tube damage may oceur.

9. Secure two spacers (hat channels) to each end of the
bottom of the upper coil casing before placing the coil in
position (refer to Fig. 63).

10. Place the intermediate condensate drain pan on the lower
coil, centering the drain pan between the sides of the unit,
with the condensate outlet holes along the downstream
edge. (It may be helpful to temporarily secure the drain
pan by a strip of double-stick tape on the center hat
channel.)

11. Lift the upper coil {with spacer hat channels on the
bottom of each end) into place, aligning the upper coil
with the lower coil. When the upper coil is lowered into
place, it will deflect the intermediate condensate pan
downward on each end, providing for positive drainage.

12, Tnstall factory-supplied screws around the ends and top of



Water and Steam Coil Piping Recommendations

GENERAL — Use straps around the coil casing or the lifting
holes (see Fig. 66) to lift and place the coil.

A CAUTION :
To prevent damage to the coil or coil headers: Do not use
the headers to lift the coil. Support the piping and coil con-
nections independently. Do not use the coil connections to

support piping. When tightening coil connections, use a
baclaip wrench on the nozzles.

Piping practices are outlined in the Carrier System Design
Manual, Part 3, Piping Design.
WATER, COILS — Typically, coils are piped by commecting
the supply at the bottom and the return at the top. See Fig. 66.
This is not always the case, especially if the coil hand has been
changed in the field. Coils must be piped for counterflow;
otherwise, a capacity reduction of 5% for each coil row will
result. To ensure counterflow, chilled water coils are piped so
that the coldest water meets the coldest air. Hot water coils are
piped so that the warmest water meets the warmest air,

STEAM COILS - Position the steam supply cotmection at
the top of the coil, and the return (condensate) connection at the
bottom. The coil tubes must incline downwards toward
the return header commection for condensate drainage. See
Fig. 67-71.

Figure 67 illustrates the normal piping components and the
suggested locations for high, medium, or low-pressure steam
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Fig. 66 — Coil Connections and Lifting Points
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coils. The low-pressure application (zero to 15 psig) can
dispense with the 1/4-in. peicock for continzous venting located
above the vacuwum breaker (check valve).

Note the horizontal location of the 15-degree check valve,
and the orientation: of the gate/pivot. This valve is intended to
relicve any vacuum forming in the condensate outlet of a
condensing steam coil, and to seal this port when steam
pressure is again supplied to the coil. It must not be nstalled in
any other position, and should not be used m the supply line.

For coils used in tempering service, or to preheat outside air,
install an immersion thermostat in the condensate line ahead of
the trap. This will shut down the supply fan and close the out-
door damper whenever the condensate falls to a predetermined
point, perhaps 120 F.

NOTE: Do NOT use an immersion thermostat to override a
duct thermostat and open the steam supply valve.

For vacuum return systems, the vacuum breaking check
valve would be piped into the condensate line between the trap
and the gate valve instead of open to the atmosphere.

Figure 68 illustrates the typical piping at the end of every
steam supply main. Omitting this causes many field problems
and failed coils.

Figure 69 shows the typical field piping of multiple coils.
Use this only if the coils are the same size and have the same
pressure drop. If this is not the case, an individual trap must be
provided for each coil.

Figure 70 shows a multiple coil arrangement applied to a
gravity retum, including the open air relief to the atmosphere,
which DOES NOT replace the vacuum breakers.

Figure 71 illustrates the basic condensate 1ift piping.
Following the piping diagrams in Fig. 67-71, make all con-
nections while observing the following precautions:

+ Install a drip line and trap on the pressure side of the
inlet control valve. Connect the drip line to the return
line downstream of the retumn line trap.

«  Toprevent scale or foreign matter from entering the con-
tro! valve and coil, install a 3/4,-in. mesh strainer in the
steam supply line upstream from the control valve,

= Provide air vents for the coils to eliminate noncondens-
able gases.

= Select a control valve according to the steam load, not
the coils supply connection size. Do not use an oversized
control valve.

« Do not use bushings that reduce the size of the header
return connection. The return connection should be the
same size as the return line and reduced only at the
downstream trap.

» To lift condensate above the coil return line into over-
head steam mains, or pressurized mains, install a pump
and receiver between the condensate trap and the
pressurized main. Do not try to lift condensate with
modulating or on-and-off steam conirol valves. Use only
15-degree check valves, as they open with a lower water
head. Do not use 45-degree or vertical-lift check valves.

» Use float and thermmostatic traps. Select the trap size
according to the pressure difference between the steam
supply main and the return main.

* Load variations can be caused by uneven inlet air distri-
bution or temperature stratification,

»  Drain condensate out of coils completely at the end of
the heating season to prevent the formation of acid.



Py STEAM SUPPLY
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2. To prevent water hammer, drain coil before admitting steam.
3. Do not exceed one foot of lift between trap discharge and
4,

return main for each pound of pressure differential,
Do not use this arrangement for units handling outside air.

Fig. 71 — Condensate Lift to Qverhead Return

Coil Freeze-Up Protection

WATER COILS — Ifa chilled water coil is applied with out-
side air, provisions must be made to prevent coil freeze-up.
Install 2 coil freeze-up thermostat to shut down the system if
any air temperature below 36 F is encountered entering the
water coil. Folow thermostat manufacturer’s instructions,

When a water coil is applied downstream of a direct-
expansion (DX) coil, a freeze-up thermostat must be installed
between the DX and water coil and electrically interlocked to
turn off the cooling to prevent freeze-up of the water coil.

For outdoor-air application where intermitient chilled water

coil operation is possible, one of the following steps should be
taken:

« Install an auxiliary blower heater in cabinet to maintain
above-freezing temperature around coil while unit is
shut down.

* Drain coils and {ill with an ethylene glycol solution suit-
able for the expected cold weather operation. Shut down
the system and drain coils. See Service section, Winter
Shutdown, page 96.

STEAM COILS — When used for preheating outdoor air in
pressure or vacuumm systems, an immersion thermostat to con-
trol outdoor-air damper and fan motor is recommended. This
control is actuated when steam supply fails or condensate tem-
perature drops below an established level, such as 120 to 150 F.
A vacuum breaker should also be used to equalize coil pressure
with the atmosphere when steam supply throttles close. Steam
should not be modulated when outdoor alr is below 40 F.

On low-pressure and vacuum steam-heating systems, the
thermostat may be replaced by a condensate drain with a ther-
mal efement. 'This element opens and drains the coil when con-
densate temperature drops below 165 F. Note that condensate
drains are limited to 5 psig pressure,

INNER DISTRIBUTING TUBE STEAM COILS — The
imer distributing tube (IDT) steam coil used in the Carrier
39M air-handling units has an inner tube pierced to facilitate
the distribution of the steam along the tube’s length. The outer
tubes are expanded into plate fins. The completed assembly
includes the supply and condensate header and side casings
which are built to slant the finftube bundle back toward the
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condensate header. The slanting of the assembly ensures that
condensate will flow toward the drains. This condensate must
be removed through the retum piping te prevent premaiure
failure of the coil. The fin/tube bundle is slanted vertically for
horizontal airflow coils, and horizontally for vertical air-
fiow coils.

IDT Steam Coil Piping — The following piping guidelines
will contribute to efficient coil operation and long coil life:

1. Use full size coil outlets and return piping to the steam
trap. Do not bush retarn outlet to the coil. Run full size to
the trap, reduce at the trap.

2. Use float and thermostatic (F & T) traps only for conden-
sate removal. Trap size selection should be based on the
difference in pressure between the steatn supply main and
the condensate return main. It is good practice to select a
trap with 3 times the condensate rating of the coil to
which it is connected.

Use thermostatic traps for venting only.

4. Use only Yy-in., 15-degree swing check valves installed
horizontally, piped open to atmosphere, and located at
least 12 in. above the condensate outlet. Do not use
45-degree, vertical lift and ring check valves.

5. The supply valve must be sized for the maximumn antici-
pated steam load.

6. Do not drip steam mains into coil sections. Drip them on
the pressure side of the control valve and trap them into
the return main beyond the trap for the coil.

7. Do not use a single trap for two or more coils installed in
series. Where two or more coils are installed in a single
bank, in parallel, the use of a single trap is permissible,
but only if the load on each coil is equal. Where loads in
the same ceil bank vary, best practice is to use a separate
trap for each coil.

Variation in load on different coils in the same bank may
be caused by several factors. Two of the moest common
are uneven airflow distribution across the coil and stratifi-
cation of inlet air across the coil.

8. Do not fry fo lift condensate above the coil return into an
overhead main, or drain into a main under pressure with a
modulating or or/off’ steam control valves. A pump
and receiver should be nstalled between the coil conden-
sate traps and overhead mains and return mains under
pressure.

9. Use a strainer {3/3p-in. mesh) on the steam supply side,
as shown in the piping diagrams, to avoid collection of
scale or other foreign matter in the inner tube distributing
orifices.

NOTE: The IDT coils must be installed with the tubes
draining toward the header end of the coil. Carrier’s IDT
steam coils are pitched toward the header end as installed in
the unit.

10. Ensure the AHU is installed level to maintamn the inherent
slope. Also ensure the unit is installed high enough to
allow the piping to be installed correctly, especially the
traps which require fong drip legs.

11. Do not fail to provide all coils with the proper air vents to
eliminate noncondensable gasses.

12. Do not support steam piping from the coil units. Both
mains and coil sections should be supported separately.

IDT Steam Coil Installation — Refer to drawings to position
the coils propesly with tegard to the location of the supply and
return connections. Ensure that the IDF coil is pitched with the
tubes draining toward the header. Carrier’s AHUs provide
proper coil pitch when the AHU is installed fevel.

Refer to schematic piping diagrams and piping connection
notes for the recommended piping methods.

bl



Distributor Nozzle Change-Out — Distributor noz-
zles are factory supplied. Thermmostalic expansion valves
(TXVs) are field supplied. Be sure that correct nozzle is
mstalled in each distributor before installing expansion valve.
See Table 4 for {actory-installed distributor nozzle sizes. Use
AHUBuilder® program to select nozzles for best perfor-
mance; replacement nozzles must be field-installed. The
correct nozzle is typically factory-installed.

A CAUTION

Do not overheat distributor or cap. Overheating cap and
distributor will harden solder and make cap impossible to
remove,

Perform nozzle change-out procedure as follows:

1. Unsweat distributor cap and Schrader valve (see Fig, 74).
Do not overheat distributor.

2. Clean off any remaining solder.

3. Remove nozzle retzining ring with screwdriver or needle
nosed pliers.

4. Remove nozzle from distributor by inserting 2 no. 6-32
threaded rods (at least 4-in. long) into the threaded holes
provided in the nozzle. See Fig. 75.

5. Insert correct nozzle into distributor body.
6. Re-insert nozzle retainer ring into distributor.

/

DISTRIBUTOR

DISCARD CAP
WITH TESTPORT

Fig. 74 — Distributor and Cap

BODY TUBING

NO. 6-32 THREADED
PULLER HOLES

THREADED
FULLER RODS

Fig. 75 — Nozzle Change-Out
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Filter Drier — A filter dier should be installed before the
TXV to ensure satisfactory valve operation.

Valve Location — Thermostatic expansion valves may
be mounted in any position, but they should be installed as
close to the evaporator as possible. If a refrigerant distributor is
used with the TXV, best performance is obtained if the distribu-
tor is mounted directly to the valve outlet. If the distributor
cannot be mounted directly to the valve outlet, the distance
between the valve outlet and distributor should not exceed
24 in. or refrigerant distribution problems may occur. Also, the
tube connecting the valve outlet and distributor can be sized
smaller to maintain refrigerant velocity and beiter distribution,
Elbows located between the expansion valve and distribu-
tor will hinder proper distribution and are, therefore, not
recommended.

IMPORTANT: There are no liquid line penelrations
through the casings from the factory. Best distribution is
usuzlly obtained if the expansion valve feeds vertically up
or down into the distributor. Assemble the refrigerant pip-
ing and specialties inside the cabinet to determine the hole
location prior to using a hole saw to penetrate the cabinet.

While not always convenient or possible, valve Types BL, F,
FB, and O are easier to service if mounted in a vertical and
upright position. If mounted in a horizontal position, the inter-
nal parts must be carefully reassembled to prevent darnage.
Some consideration should also be taken in mounting larger
sized expansion valves. They must be adequately supported
since system vibration and the weight of the valve can cause
valve connections to fracture.

Solder Techniques — It is not necessary to disassemble
solder type valves when soldering to the conmecting lines, Any
of the commonly used types of solders, e.g., 95-5, Sil-Fos,
Basy-Flo, Phos-Copper, Stay Brite 8 or equivalents, may be
used for copper-to-copper connections. When soldering a brass
refrigerant distributor to the valve, appropriate solders for these
connections, such as 95-5, Easy-Flo, Stay Brite 8 or equiva-
lents must be used. Regardless of the solder used, it is impor-
tant o direct the flame away from the valve body and avoid
excessive heat on the diaphragm. See Fig. 76 for details. As an
extra precaution, a wet cloth should be wrapped around the
body and element during the soldering operation.

NOTE: This precantion will prevent overheating the valve
body which could damage the superheat spring and result in
flood-back problems. In addition, the Type O, EBF/SBF, and
EBS valve contain synthetic parts which can be damaged due
to overheating, resulting in poor valve performance.

Fig. 76 — Solder Technique



Oil Return Connection — Ifthe evaporator coil is sup-
plied with an oil retwrn connection at the bottom of the suction
header, this small connection must be teed in ahead of the {irst
mixing elbow and before the TXV bulb as shown in Fig, 77.
The oil return line should be kept small in diameter; a 1/,-in.
line will suffice in most cases. It is not necessary, when the
compressor is below the evaporator, that the riser at the evapo-
rator extends at least as high as the top level of the evaporator;
after the 15-diameter riser has been provided, the suction line
may elbow down immediately.

Piping loops serve to control oil accumulation in idle coil
sections and prevent off cycle drain back. When the compres-
sor is located below the evaporator the suction header should
be extended above the highest point of the evaporator circuit
before dropping to the compressor.

Expansion Valve Adjustment — Each Sporlan TXV
is thoroughly tested and set at the factory before shipment. The
factory superheat setting will be correct and no further adjust-
ment is required for the majority of applications.

HOW TO DETERMINE SUPERHEAT CORRECTLY

1. Measure the temperature of the suction line at the bulb
location.

2. Obtain the suction pressure that exists in the suction line
at the bulb location by either of the following methods:

a. If the valve is externally equalized, a gage in the
external equalizer line will indicate the desired
pressure directly and accurately.

b. Read the gage pressure at the suction valve of the
compressor. Add the estimated pressure drop through
the suction line between bulb location and compres-
sor suction valve to the pressure. The sum of the gage
reading and the estimated pressure drop will equal the
approximate suction line pressure at the bulb.

3. Convert the pressure obtained in 2a or 2b above to
saturated evaporator teryperature by using a temperatire-

4. Subtract the two temperatures obtained in 1 and 3 — the
difference is superheat.

HOW TO CHANGE THE SUPERHEAT SETTING — The
valve should be set with the system as near as possible to
design conditions. To reduce the superheat, turn the adjusting
stem counterclockwise. To increase the superheat, tum the
adjusting stem clockwise. When adjusting the valve, make no
more than one fiom of the stem at a time and observe the
change in superheat closely to prevent over-shooting the
desired setting. As much as 30 minutes may be required for
the new balance to take place afier an adjustment is made,

NOTE: Some valve bodies (G EG, C, S, EBS and EMC) have
a packing nut around the adjustment stem. it may be necessary
to loosen the packing nut slightly to turn the adjusting stem.
Do not forget to retighten the mst after the superheat is set.

Hot Gas Bypass — When low-load operation requires
use of hot gas bypass, hot gas must be introduced between
expansion valve and distributor.

Install auxiliary hot gas bypass side connector (field-
supplied) in coil split that is first-on, last-off-
NOTE: See Table 22 for auxiliary side connector sizes. Do
not attempt to use a valve that is smaller or larger than dis-
tributor size. Inserting a bushing at the outlet will defeat the
purpose of the internal nozzle tube extension.

Install the side connector as follows:

L. Remove distributor nozzle and retainer ring (area A) from
distributor and reingtali in inlet (area B) of side connector.
See Fig. 78.

2. Solder field-supplied extension nipple to coupling on dis-
tributor, then to side connector outlet, using a silver solder
or equivalent with a melting point of 1300 to 1500 F.
Extension nipple should be as short as possible.

3. Solder expansion valve outlet to side conmector using
95-5 tin-antimony soft solder, for easy removal.

pressure chart. 4. If required, install field-supplied adapter bushing or
coupling to connector inlet before soldering to expansion
valve outlet.
Table 22 — Auxiliary Side Connector (Hot Gas Bypass) Data
SPORLAN | CARRIER CONNECTION SIZES (in.) USED WITH SPORLAN | NOZZLE
TYPE PART NO. | Inlet— ODM Solder | Outlet — ODF Solder | Auxiliary — ODF Solder DISTRIBUTOR TYPE SIZE
ASC-5-4 — 5l 5/ A 1620, 1622 J
ASC-7-4 EA19BA504 A 7fy A 1112, 1113 G
ASC-9-5 EA18BA705 11, A 5/ 1115, 1116 E
ASC-11-7 | EA19BA905 1%/ 13, A 1117, 1126 C
ASC-13-9 —_ 15/g 157 115 1125, 1127, 1143 A
BIMENSIONS {in.} ‘._— c_*_l
SPORLAN
TYPE A B c|oD E F T T
ASC5-4 5, 0DM | 5,0DF{i188|085[126] +,0DF OUTLET 'FNH’-CE;
ASC-7-4 7;ODM | 73 ODF | 2.25 [ 1.06 | 1.881 1, ODF S TRTOR h TTTF T expansion
1

ASC-9-5 11/, 0DM | 19, 0DF [ 281 | 1.47 [ 1.62] #,ODF }_ ___‘_ VALVE

ASC-117 | 19, ODM | 1%, ODF | 353 | 1.89 { 218 | 7/ ODF ™

ASC-13-9 | 1%,0DM | 15, ODF [ 372 | 1.83 ] 2.76 | 1V; ODF HOTGAS : E

BYPASS
LEGEND INLET
ODF — Quiside Diameter, Female CONMECTION
ODM — Quiside Diameter, Male
D —_—
pee— [ oo
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Manifolding for 2-Row Splits — Refer to Fig. 80 for coils
with less than 34 tubes in face. Externally manifold as outlined
for the 2-face splits with the following exceptions:

1. Manifold in pairs, the first and third coil connections for
one split.

2. Manifold the second and fourth pairs of coil connections
for the other split.

NOTE: Split section using firsi and third pairs of coil con-
nections should be first-on, last-off.

Hat Gas Bypags Connection for Double-Circunited Coils -~
For either face or row splits connect a hot gas bypass auxiliary
side connector to each distributor of coil split that is first on,
last off. Refer to installation instructions for Hot Gas Bypass.

Hot Gas Bypass Piping and Wiring
INSTALL PIPING (See Fig. 81)

A WARNING

Shut off all power to the unit and remove refrigerant charge

using an approved refrigerant recovery device before pro-
ceeding with installation,

1. In applications where the air handler refrigerant distribu-
tor is not equipped with a side outlet connection, it is
recommended that a Sporlan in-line auxiliary side
connector with standard distributor be used. Refer to the
installation instructions for the indoor fan coil to obtain
nozzle size and distributor cormection size. Select the

TXV SENSING
BULBS .

AIRFLOW

SUCTION LINE
FOR COIL
CONNECTIONS
1AND 3

SUCTION LINE
FOR COIL

CONNECTIONS
2AND 4

LEGEND
TXV — Thermostatic Expansion Valve

auxiliary side connector based on this information. The
side connector must be installed on refrigerant circuit
no. 1 (first stage of cooling) of the fan coil being used.

. Install a field-supplied Y/;-in. NPT to 1/4-in. flare fitting on

the gage connection port of the compressor suction ser-
vice valve.

. Sweat the pilot solencid valve supplied @ the hot gas

accessory package direetly to the hot gas bypass valve on
the 3/g-in. ODF external equalizer port,

. Install field-supplied 1/4-in. copper tube (flared with a nut

on each end) between the compressor suction valve and
the hot gas pilot solenoid valve.

. Connect a field-supplied /g-in. OD copper tube between

the discharge line process tube (hot gas stub) and a field-
supplied manual shutoff service valve, avoiding any traps
in piping.

. Connect another field-supplied %4-in. OD copper tube

between the manual shutoff valve outlet and the hot gas
bypass valve inlet.

. Connect a field-supplied ¥/g-in. OD copper tube between

the leaving side of the hot gas bypass valve and the Sporlan
auxiliary side connector (distributor-side connector).

. Refer to Hot Gas Bypass installation instructions for

wiring information,

SIGHT GLASS (TYP)

SOLENOID VALVE (TYP)

FILTER
DRIER

d
LIQUID LINE
m‘/ FOR 1 AND 3
‘X’\
LIQUID LINE
N FOR 2 AND 4
$

] TXVINSIDE CASING (TYF)

DISTRIBUTOR (TYP}

Fig. 80 — Row-Split Coil Manifolding (Typical)



Fan Motor Wiring Recommendations — Motors Motor Electrical Data — See Tables 23A and 23B for
are rated for use with variable frequency drives. Full load amp Motor Electrical Data.

(FL.A) efficiency and power factors are listed in Tables 23A

and 23B. Refer to Fig. 83 for fan type and application.

Table 23A — QDP 60 Hz Motor Data

HIGH EFFICIENCY PREMIUM EFFICIENCY

MOTOR FLA EFF. | PF. MOTOR FLA EFE | PF.
HP 200v | 230v | 460v | 575v | (%) | (%) HP 200v | 230v | 460v | 578v | (%) | (%)
1, 2.2 1.8 1.1 09 | NA | N/A i, N/A NA | N/A

3, 2.6 2.5 1.3 1.0 | NA | NA 3, N/A NA | A

1 3.2 3.0 1.5 i1 | 825 | 84 1 N/A A | WA

11/, 4.5 3.9 1.9 16 | 840 | 857 11/, N/A ‘ NA | N/A

2 6.0 5.2 2.6 21 | 840 | 857 2 N/A NA [ NA

3 9.4 8.6 4.3 3.4 | 865 | 76.0 3 9.0 8.0 40 | NA | 885 | 795

5 153 | 12.8 6.4 51 | 875 | 83.3 5 145 | 136 68 | NA | 895 | 76.8
7, | 2501 192 9.6 7.8 | 885 | 815 7 | 215 194 97 | NA o917 | 790

10 203 | 288 13.4 | 10.3 | 895 | 80.0 10 280 | 252 126 | WA | 917 | 810

15 432 | 385 193 | 154 | 01.0 | 83.1 15 425 | 37.8 | 188 | N/A | 930 | 800
20 560 | 49.8 248 | 9.8 [ 91.0 | 840 20 560 | 490 | 245 | NA | 936 | 815

25 705 | 606 30.3 | 243 [ 917 [ 810 25 695 | 61.0] 305 [ NA | 936 | 82.3

30 850 | 750 375 | 80.0 | 924 { 79.0 30 825 | 724 382 | NA | 936 | 828
40 1100 | 950 | 475 | 41.0 | 93.0 { 84.0 40 1050 | 96.0] 480 | nA | 945 | 835

50 138.0 | 1200 60.0 | 480 [ 930 [ 900 50 137.0 | 1200 [ 600 | A | 845 | 830
60 i54.0 | 134.0 670 | 535 | 936 | 50.0 60 1540 | 1840 | 870 ] NA | 954 | 877
75 189.0 | 164.0 82.0 | 855 | 94.1 | 91.0 75 191.0 | 1860 | 830 [ na | 954 | 870

LEGEND

EFF. — Efficiency
FLA — Full Load Amps
ODP — Open Dripproof

P.F. — Power Factor
Table 23B — TEFC 60 Hz Motor Data
HIGH EFFICIENCY PREMIUM EFFICIENCY
MOTOR FLA EFF. | PF MOTOR FLA EFF. | PF
HP 208v | 230v | 460v | 575v | (%) | (%) HP 208v | 230v | asov | 575v | (%) | (%)
1y 1.8 1.6 0.9 0.7 N/A | N/A 1y N/A N/A | N/A
3y 2.4 2.4 1.2 0.8 N/A | N/A 3y N/A N/A | N/A
1 4.0 3.2 1.6 1.3 82.5 | 720 1 4.0 3.0 1.5 1.2 845 | 720
1, 5.5 4.4 2.2 1.6 | 840 | 72.0 11/, 5.5 4.2 2.1 N/A | 855 | 72.0
2 7.0 5.8 2.9 21 840 | 76.0 2 7.0 5.6 2.8 2.2 865 | 77.5
3 10.0 8.2 4.1 3.3 | 875 | 78.0 3 10.0 8.2 4.1 3.3 | 885 | 78.0
5 17.0 13.2 6.6 52 | 875 | 815 5 17.0 13.0 6.5 52 | 885 | 845
7y 24.0 19.2 9.6 76 | 89.5 1 83.0 7, 24.0 19.2 9.6 7.6 | 902 | 815
10 31.0 24.4 12.2 9.6 89.5 | 855 10 31.0 24.0 2.0 9.6 90.2 | 85.0
15 47.0 35.0 17.5 14.5 91.0 | 85.0 15 47.0 35.0 17.5 14.0 81.7 | 86.0
20 61.0 47.0 235 i8.8 | 91.0 | 87.0 20 61.0 47.0 235 1 188 | 824 | 87.0
25 74.0 57.0 285 22.8 924 | 88.0 25 74.0 57.0 28.5 22.8 93.0 | 88.0
30 82.0 69.0 34.5 27.8 92.4 | 88.0 30 82.0 69.0 34.5 27.6 93.0 | 88.0
40 115.0 85.0 47.5 37.6 | 93.0 | 85.0 40 115.0 90.0 45.0 | 87.0 | 941 | 885
50 1420 | 118.0 59.0 47.2 | 93.0 | 850 50 147.0 | 115.0 57.5 | 460 | 9.41 | 864
60 N/A 140.0 70.0 N/A 93.6 | 855 60 N/A 140.0 70.0 | 56.0 | 94.1 | 89.0
75 N/A 170.0 85.0 N/A 94,1 | 865 75 N/A 172.0 86.0 | 69.0 | 954 | 86.0
LEGEND
EFF. — Efiiciency
FLA — Full Load Amps
PF. — Power Facior

TEFC — Totally Enclosed Fan Geoled
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START-UP AND TEST — Before applying power to the
starter, verify that the motor overload inside the starter is set to
the full load amperage (FLA or RLA) specified on the motor
nameplate.

IMPORTANT: Many starters confain a multi-tap
control transformer. The line voltage tap on the control
transformer must be set n the field. For starters operat-
ing at 200/230-50 Hz, 208/230-60 Hz, or 380/400/
415-530 Hz, the line voltage tap on the control trans-
former must be set to the appropriate line input voltage.

1. Setthe HOA switch on the front of the starter to the OFF
position.

2. Verify that the fan can freely rotate and remove any loose
items ingide the fam section.

3. Close and secure the fan access door or panel and the
starter door cover,

4. Apply power to the starter.

5. Setthe HOA switch in the HAND position and verify that
the fan operates,

For 3-phase motors:
Place the switch back in the OFF position and carefully
open the fan access door.

Verify that the fan wheel is rotating in the proper direction.
If it is not, remove power and reverse any two of the line
voltage connections at the starter terminals (1.1, L.2, L3).

6. With the fan operating and the starier in the HAND posi-
tion, verify that each safety or limit switch functions
properly.

7. Repeat Step 6 with the switch in the AUTO position and
the remote contact energized.

Disconnect — When discomnect is factory-installed, it is
wired to the motor, and fislly tested before shipped. Open the
disconuect cover and fan section access door to check for
damage before proceeding.

DISCONNECT WIRING

1. Connect the field line voltage power source to the top of
the disconnect (knockouts are provided).

2. Remove the knockouts as required to accommodate the
field-supplied conduit.

3. Refer to the wiring diagram supplied with the unit and
cormect the line voltage power source to the line voltage
terminals (L1, L2, L3) as shown.

4. Refer to the factory-supplied voltage waming label and
verify that the power source is correct.

5. Connect the ground wire to the grounding lug provided in
the disconnect.

START-UP AND TEST
L. Set the disconnect switch to the OFF position.

2. Verify that the fan can freely rotate and remove any loose
items inside the fan section,

3. Close and secure the fan access door and the disconnect
door cover.

4. Apply power,

5. Set the disconnect switch to the ON position and verify
that the fan operates.

For 3-phase motors:

Place the switch back m the OFF position and carefully
open the fan access door.
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Verify that the fan wheel is rotating in the proper direction.
If it is not, remove power and reverse any two of the line
voltage connections at the starter terminals (L1, L2, L.3).

NOTE: For fused type disconnects, blown fuses MUST be
replaced with the same type and size originally supplied.

VFD — When variable frequency drive (VED) is factory-
installed, it is wired to the motor and fully tested before ship-
ment. Drive programming is also done at the factory, including
electronic overload, which is programmed for the motor FLA.
Refer to Tables 24 and 25.

Open the VFD front cover and the fan section access door to
check for any damage before proceeding.

WIRING

1. Select a suitable location in the bottom of the VFD to
connect field-supplied power source,

2. Remove the appropriate size knockout using a suitable
knockout punch tool. Do NOT use a drill; metal shavings
will damage the drive.

Connect the field-supplied conduit to the VFD enclosure.

4. Refer to the witing diagram supplied with the VFD
connect the line voltage power source to the line voltage
terminals (U1, V1, W1) as shown.

5. Refer to the factory-supplied voltage warning label and
verify that the power source is correct.

6. Connect the ground wire to the grounding lug provided
on the bottom of the VFD.

7. Select another suitable location on the bottom of the VEFD
to connect the field-supplied control wiring.

8. Locate and use one of the unused knockouts on the VED
housing and connect the control wiring conduit. Refer to
Fig. 84-87 for field control wiring connections.

NOTE: If a 0 to 10 or 2 to 10 vdc signal is used to control the
drive speed, refer to page 16 of the ABB ACH-550 manuat
shipped with the drive to reset the dipswitch to the voltage or
V position. Verify that the AT switch is set to the voltage
position. DO NOT reprogram the drive.
START-UP AND TEST
1. Close and secure the fan access door and the VED cover.
2. Apply power and allow drive to initialize.

3. Press the HAND button and verify that the drive operates
at 8 Hz,

4, Press Up amrow to increase speed and Down arrow to
decrease speed.

5. Press the Off button and verify that the fan stops.

6. Press the Auto button to operate the drive from the
Energy Management System (EMS) interface. Verify that
all VFD interface functions are working (start/stop, speed
controls, fire/smoke, shutdown, ete.) between the VFD
and the EMS.

Refer to Tables 24 and 25 for additional VED information.

VFD with Bypass — When the VFD and bypass are
factory-installed, they are wired to the motor and fully tested
before shipped. The VED is programmed at the factory as
ordered, ncluding electronic overload, which is programmed
for the motor FLA (full load amps) as supplied.

Open the hypass box cover and the fan section access door
to check for any damage before proceeding.
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Table 25 — Air Handier Factory-Set Parameters

GROUP NUMBER PARAMETER NUMBER DESCRIPTION VALUE

9902 Application Macro Supply Fan.
2804 Motor Control Mode Scalar
0905 Motor Nominal Voltage *

99 9906 Motor Nominal Current 1
9907 Motor Nominal Frequency 60 Hz or 50 Hz
9908 Motor Nominal Speed Nameplate rpm at Load
9909 Motor Neminal Power Nameplate Hp
1001 EXT1 Commands Dl-1 Start f Siop

10 002 EXTZ2 Commands {0} N/A
1003 Direction Forward

11 1104 REF1 Minimum 9.33 Hz at60 Hz / 7.78 Hz at 50 Hz
1105 REF1 Maximum 62,7 Hz a1 60 Hz / 52.2 Hz at 50 Hz

12 1201 Constant Speed Select DI-3
1202 Constant Speed Value Field Program (8 Hz — Motor Nominal Freq.}
1301 Minimum Al-1 0%
1302 Maximum Al-1 100%

13 1303 Filier Al-1 1 sec
1304 Minimum Al-2 0%
1305 Maximum Al-2 100%
1306 Filter Al-2 1 5ec
1401 Retay Output 1 Started

14 1402 Reiay Output 2 Run
1403 Relay Output 3 Fauit (Inverted)
1601 Run Enabie Dl-2

16 1608 Start Enable 1 DI-4
1609 Start Enable 2 DI-5
2003 Maxirmum Current *

20 2007 Minimum Freguency 8Hz
2008 Maximum Frequency 60 Hz /50 Hz

o1 2101 Start Function FlyStart
2102 Stop Functlion Coast

22 2202 Accelerate Time 60 Seconds,
2203 Decelerate Time 60 Seconds
2605 Volt/Freq Ratio Linear

26 2606 Switching Frequency 8 KHz
2607 Switching Freguency Control ON
2006 Motor Thermal Time - 1050
3007 Motor Load Curve 105%
3008 Zero Speed Load 7%

a0 3009 Break Point Frequency 35 Hz
3010 Stall Function Fault
3011 Stall Frequency 20 Hz
3012 Stan Time 20 sec
3017 Earth Fault Fault
3101 Number of Retries 2
3102 Trial Time 500 sec
3103 Delay Time 5 sec

39 3104 AR Overcurrent Enable
3105 AR Qvervoltage Enable
3106 AR Undervoltage Enable
3107 AR Al< Minimum Disable
3108 AR External Fauit (0} Disable
3415 Signal Parameter 3 SPEED
3416 Signal 3 Minimum Q
3417 Signal 3 Maximum 30000

34 3418 Output 3 DSP Form 0
3419 Output 3 DSF units rpm
3420 Cutput 3 Minimum 0
3421 Quiput 3 Maximum 30000
4001 Gain 0.7
4002 Integration Time 30 sec
4005 Error Value Inweri NO
4006 Unitg Volis
4007 Display Format X KA

40 4010 Setpoint Select internal
4011 Internal Setpoint Fleld Program {0.0 v —10.0 v}
4012 Setpaint Mintmam 0.0v
4013 Setpoint Maximum 10.0v
4018 ACT 1 Input Al-2
4027 PID 1 Parameter Set SET 1

*Factory Programmed as follows: For 208-230v / 60 Hz = 208, 460v / 60 Hz = 460, 200-230v / 50 Hz = 200, 380/ 50 Hz = 400.
TMotor Nameplate Amps. Factory programmed per Table 24. This value should always be compared to the actual maotor nameplaie value before start-up.

*Maximum Quiput Amps — Factory programmed per Table 24,
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From a Field Supplied 4 Wire
Static Pressure Transducer

U I Al-2 Cable Shield Ground
*0d0vde | 2
Output Signal 1~ 3
Y
AN
> ~ NIE Al-2 Static Pressure Signal (1) 0 - 10 vde
Field Supphecl 6 AI-2 Static Pressure Signal (1) 0 -10v dc
. 7
Input Connections .
9
presesrss s enarncesanarn a1 | 24 Vde
Tumper E 11 | Ground —~ DC Common
N.Q. Start / Stop Contact 12 | Digital Tnput Common
@rorninnaamninn O~ Qasrmnrusmmnnnend 13 | DE1 Start / Stop
beenn VG Fire / Smolg Det Contact ™14 | DI-2 Run Enzble
: N.C. Low Limit Thermostat i
Gurmviiennmmiie e Qrararamrnaneransd 16 | DI-4 Start Enable 1

wwenn 02 High Pressyre Swdteh ...T77 | DI5 Start Enable 2

LR B DI-6 Internal PID Enable

Juns@ s

*Acceptable transducer output voltage ranges are 0-10 vde, 0-5 vde, 1-5 vde, and 2-10 vdc.
Dafault sensor range is 0-10 vde from factory. Use parameter 4008 to configure sensor low
voltage and parameter 4009 to configure sensor high voltage.

NOTES:
1. All conductors are no. 22 AWG minimum.

2. Install jumpers if fire/smoke detector, low limit thermostat, stari/stop or high-pressure switch are not required.
3. Program static pressure confrol set peint using parameter 4011 in volts dc.

Fig. 86 — Field Wiring for Stand-Alone Static Pressure Controt with
4-Wire Static Pressure Transducer (Voltage Output)

1
2
3
4
5
. . 5
Field-Supplied ;
Input Connections "
9
yrntaeresessnnresanennsaneraresennenmeneed | 10 | 24 Ve
11 | Ground — DC Comnon
H Jumpcr[ .
i N.O.Start/ Stop Contact 12 | Digital Input Common
9""“""“,,. Cyansnsmenvnannnens 13 DI-1 Start/ SIOP
6. NG Jire [ Smeke Det, Contact 14| D12 Run Enatle
B Lo Lt Thermosiar o] D3 Fixed Speed Enable
§-ermmoamenaes -.--o——O.---u-lu-uu-u- 16 DI-4 Start Enable 1
R0 .}.1‘.%12)}15?155!‘3.5.‘."2’ ieh . ..{ 17 | D5 Start Enable 2
18

NOTES:
1. All conducters are no. 22 AWG {American Wire Gage) minimum.

2. Install jumpers if fire/smoke dstector, low limit thermostat, or high pressure switch are not required.
3. Program desired speed setpoint in Hz using parameter 1202.

Fig. 87 — Field Wiring for High Inertia/t.ow Horsepower Applications Using VFD as a Starter
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VFD Configuration — The VFD keypad is shown in
Fig. 89. The function of SOFT KEYS 1 and 2 change depend-
ing on what is displayed on the screen. The function of SOFT
KEY 1 matches the word in the lower left-hand box on the
display screen. The fimction of SOFT KEY 2 matches the
word in the lower right-hand box on the display screen. If the
box is empty, then the SOFT KEY does not have a function on
that specific screen. The UP and DOWN keys are used to
navigate through the menus. The OFF key is used to tun off
the VED. The AUTO key is used to change conirol of the drive
to automatic control. The HAND key is used to change control
of the drive to local thand held) control. The HELP bution is
used to access the help screens.

START-UP WITH ASSISTANT — The initial start-up has
been performed at the factory. To start up the VFD with the
Start-Up Assistant, perform the following procedure:

1. Select MENU (SOFT KEY 2). The Main menu will be
displayed.

2. Use the UP or DOWN keys to highlight ASSISTANTS
on the display screen and press ENTER (SOFT KEY 2).

3. Use the UP or DOWN keys to highlight Commission
Drive and press SEL (SOFT KEY 2).

4. The Stari-Up Assistant will display the parameters that
need to be configured. Select the desired values and press
SAVE (SOFT KEY 2) afier every change. The process
will continue until all the parameters are set.

START-UP BY CHANGING PARAMETSERS INDIVID-
UALLY — Initial start-up is performed at the factory. To start
up the VFD with by changing individual parameters, perform
the following procedure:

1. Select MENU (SOFT KEY 2). The Main menu will be
displayed.

2. Use the UP or DOWN keys to highlight PARAMETERS
on the display screen and press ENTER (SOFT KEY 2).

3. Use the UP and DOWN keys to highlight the desired
parameter group and press SEL (SOFT KEY 2).

4. Use the UP or DOWN keys to highlight the desired
parameter and press EDIT (SOFT KEY 2).

5. Use the UP or DOWN keys to change the value of the
parameter.

6. Press SAVE (SOFT KEY 2) to store the modified value,
Press CANCEL (SOFT KEY 1) to keep the previous
value. Any modifications that are not saved will not be
changed.

7. Choose another parameter or press EXIT (SOFT KEY 1)
to return to the listing of parameter groups. Continue until

all the parameters have been configured and then press
EXIT (SOFT KEY 1) to refum to the main menu.

sm’ug/

LED
(GREEN WHEN
HORMAL, IF FLASHING
RED, SEE
DIAGNOBTICS.)

Fig. 88 — VFD Keypad
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NOTE: The current parameter value appears above the high-
light parameter. To view the default parameter vatze, press the
UP and DOWN keys simultaneously. To restore the default
factory settings, select the application macro “HVAC Default.”

VFD Modes — The VFD has several different modes for

configuring, operating, and diagnosing the VFD, The modes

are:

+ standard display mode — shows drive status information
and operates the drive

* parameters mode — edits parameter values individually

» start-up assistant mode — guides the start up and
configuration

» changed parameters mode — shows all changed
parameters

= drve parameter backup mode — stores or uploads the
parameters

+ clock set mode — sets the time and date for the drive

* /O settings mode — checks and edits the I/O settings

Standard Display Mode — Use the standard display mode to
read information on the drive status and operate the drive. To
reach the standard display mode, press EXIT until the LCD dis-
play shows status information as described below. See Fig, 90.

The top line of the LCD display shows the basic status
information of the drive. The HAND icon indicates that the
drive control is local from the control panel. The AUTO icon
indicates that the drive confrol is in remote control mode
through the I/O.

The arrow icon indicates the drive and motor rotation status.
A rotating arrow (clockwise or counterclockwise) indicates
that the drive is nnning, A rotating blinking arrow indicates
that the drive is running but not at set point. A stationary arrow
indicates that the drive 1s stopped. For Carrier air handler units,
the rotation is always forward.

Using parameter group 34, the middle of the LCD display
can be configured to display 3 parameter values. The default
display shows parameters 0103 (OUTPUT FREQ) in Hz, 0104
{CURRENT) i amperes, and All {Analog Input 1) in revolu-
tions per minute.

The upper right hand comer shows the frequency set point
that the drive will maintain.

The boitem corners of the LCD display show the functions
currently assigned to the two soft keys. The lower middle
displays the current time (if configured to show the time).

The first time the drive is powered up, it is in the OFF
mode. To switch to local hand-held control and control the
drive using the control pane, press the HAND or AUTO
buttons. Pressing the HAND button switches the drive to hand
controf while keeping the drive rmming. Pressing the AUTO
button switches the drive to remote input control. The OFF
buttons stops the drive. To return to auto control, press the
AUTOQO button. To start the drive press the HAND or AUTO
button, to stop the drive press the OFF bution,

To adjust the speed set point while in IHHAND mode, press
the UP or DOWN buttons (the reference changes immediate-
Ly}. The reference can be modified in the local control (HHAND)
mode, and can be parameterized (using Group 11 reference
select) to also allow modification in the remote control mode.

/SET POINT

MODE
]
™aUTO % 15, gHz < |

30.0Hz
3.7 A

838 APM
ee:ea T MENLD

Fig. 90 — Standard Display Example



7. Use the UP or DOWN keys to highlight DATE FOR-
MAT and press SEL (SOFT KEY 2). Use the UP or
DOWN keys to change the parameter setting. Press OK
{SOFT KEY 2) to save the configuration and retum to the
Clock Set menu.

8. Press EXIT (SOFT KEY 1) twice to returm to the main
ment.,

1/O Settings Mode — The VO Settings mode is used for view-
ing and editing the /O settings.

To configure the /O settings, perform the following
procedure:

1. Select MENU (SOFT KEY 2), The Main menu will be
displayed.

2. Use the UP or DOWN keys to highlight /O SETTINGS
on the display screen and press ENTER (SOFT KEY 2),
The I/O Settings parameter list will be displayed.

3. Use the UP or DOWN keys to highlight the desired 1O
setting and press SEL (SOFT KEY 2).

4. Use the UP or DOWN keys to select the parameter to
view. Press OK (SOFT KEY 2).

5. Use the UP or DOWN keys to change the parameter set-
ting. Press SAVE (SOFT KEY 2) to save the configura-
tion. Press CANCEL (SOFT KEY 1) to keep the previ-
ous value. Any modifications that are not saved will not
be changed. .

6. Press EXIT (SOFT KEY 1) twice to return to the main
menu.

Electric Heaters — Electric heaters are factory instafled.
If circumstances require field installation of an electric heater,
it can only be installed in a factory-supplied EHS (Electric
Heat section). Installation of electric heat in a section other than
an EHS section will void the UL listing of the product.

1. Tdentify ALL electrical power supplies serving the unit,
lock off and tag each before working on the unit.

2. Locate the electric heat section mounted on the unit and
remove the protective shipping cover.

3. Identify the eleciric heater and verify the heater matches
the unit. Unit hand and heater hand must also agree.

4. Properly sized power wiring and conirol wiring entry
holes are provided in the upstream sidewall of the heater
corirol box.

A narsow, fixed upstream panel is provided for electrical
power entry from the outside. Power may also enter the
unit from below, penetrating the floor of the unit. Carefiut-
Iy seal all entries, weathertight where necessary. Control
witing may enter the same way as electrical wiring.

Teke future service requirements into account when
locating field power entry holes in the unit casing,

5. Sleeve these holes and seal around the conduit to preserve
the mtegrity of the casing. In some cases, it might be
preferable for the power to actually enter the cabinet
through an adjacent section, or enter the control box from
another angle, which is acceptable,

6. If the original holes are not used, they must be appropri-
ately plugged.

7. Insert the electric heater into the section (the heater
element rack will be located along the leaving air side of
the section).

NOTE: If the heater must be hoisted into position, once the top
panel has been removed to a safe place, the horizontal top rail
may be removed by carefully removing the flat comer plug
from the end comer pieces and extracting the screw visible
within the exposed cavity. (Do not mix these screws with
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others, as they are specific for this location.) The corners may
then be separated, lifting the rail and comer segments away
from the unit at approximately a 45-degree angle, taking care
not to damage the double bulb seal.

8. The heater has lifting hook openings on each end. When
the heater is within 3 in. of'its final position, reinstall the
crossrail, with the box-seal facing down, and panel seal
toward the top.

9. Secure the heater to the section posts and rails with the
furnished screws, drawing it the last 3/ . into final
sealed position against the framework, by alternately
cross tightening the screws. The opposite end of the
heater rests on lateral spacers provided on the floor panel,
and is retained by a screw through an angle clip on the
last one or by an upright corner flange.

10. Replace the top panel, and proceed to complete the
wiring in accord with all applicable codes and ordmances.
The wiring diagram 1s fastened inside the control box,
with a spare, loose copy provided as a convenience for
maintenance manual preparation. Do not mix the wiring
diagrams, as they are specific for each umit.

11. Connect power and control wirmg according to the
wiring diagram supplied (see Fig. 91 for typical wiring
details).

CONNECT POWER AND CONTROL WIRES - Heater
wiring schematic is located on confrol box panel. Verify mini-
mum airflow requirement (minimum coil face velocity, fpm)
will be met, especially on applications where variable air vol-
ume is supplied.

Use copper power supply wires rated for 75 C minimum,
On 250 v or greater applications, use 600 v rated wiring, Size
wires to carry 125% of current load on each set of terminals.
Use the following formulas as required:

(W per set of terminals) (1000)
voltage
(kW per set of terminals) (1000)
{voltage) (1.73)

Single-phase line current =

Three-phase line current =

Note that if the heater is rated at 50 kW (or more) and is
controtled by a cycling device such as a multi-stage thermostat,
or a step controller, conductors may be sized at 100% of load
amperes (see Table 26) per NEC Section 424-22. Heater
construction and application information are based upon Space
Heating Standard UL No. 1096 and the requirements of
the NEC. Installer is responsible for observing local code
Tequirements.

Install .a disconnect switch or main circuit breaker in
accordance with NEC and other applicable codes. Locate so
that it is easily accessible and within sight of heater control box
{per NEC Article 424-19 and 424-65).

Weatherproof junction boxes have no knockouts for wire
entrance, Provide knockouts for all wiring using field-supplied
grommets of cotrect size and type of conduit as required.

Where field-supplied thermostats are used, isolate circuits
to prevent possible mfercommection of control circuit wiring.

Where field-supplied step controller is used, connect steps
to terminals as marked on wiring schematic, When connecting
mmiti-stage heaters, wire stage no. 1 so that it is first stage on,
last stage off.

Provide sufficient clearance for convection cooling of heat-
ers with solid-state controllers. Provide at least 5-in. of free air
gpace above and below cooling fins extending from heater
terminal box. Be sure to connect interlock terminals F1 and F2
to auxiliary contacts on fan starter.
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ERY WHEEL MOTOR WIRING — All ERV wheel mators
have stripped back power leads. For units with 3-phase wheel
motors, install and route the proper wire type and size directly
to the motor junction box provided.

For units with single-phase wheel motors connections must
be made in a separate, field-installed junction box. This
Jjunction box nmst be instatled in the ERV section close {o the
motor.

Refer to Table 28 for motor electrical data.

Table 28 — Electrical Requirements for
Energy Wheel Motor

MOTR 39M MOTOR |  MOTOR
VOLTS-PHASE-Hz | UNITSIZES | HP AMPS (a)
115-1-50/60 03, 06 80w 0.7

08, 10 %6 | 1.03-1.04/40.52
200-230/460-3-60 | 12,14, 17,91 | 1/6 | 0.800.75/0.38
55, 30 174 532512
08. 10 178 1.04/0.52
200/400-3-50 | 12, 14, 17,21 | 1/ 0.80/0.40
25, 30 3 3418
575-3-60 o) 79,’ S BTG 0.3
55, 30 73 1.4
START-UP

Checklist — Remove all construction debris from unit
interior. Verify that all drains are free of debris. Prime all con-
densate traps.

FILTERS — Install unit filters in all filter sections. -
ATRFOIL AND FORWARD-CURVED FANS

1. Release the holddown that fastens the fan sled to the sec-
tion base on isolated units,

2. Check lubrication of fan, motor bearings, and linkages.

a. Note that bearings are shipped completely full of
grease for corrosion protection and may run warm
temporarily on start-up until excess grease has
discharped.

b. Hand operate all linkages, such as damper and
guide vanes, to check for freedom of movernent.

3. Check tightness of bearing setscrews or locking collars
(Fig. 95). Also, check tightness of setscrews on fan
wheels and sheaves.

4. Check tightness of fan-shaft bearing mounting. See
Fig. 95.

5. Recheck sheave alignment and belt tension. (Refer to
Fig. 37 and 38.)

6. Hand turn fan to make certain fan wheel does not rub in
housing,

&9

7.

Drive ratios of 1:1 may cause excessive vibration. Avoid if

Check fan speed with a strobe-type tachometer or use the
following formula:

Obtain the motor rpm from the fan motor nameplate and
read sheave pitch diameters marked on the fan and motor
pulleys, or approximate the pitch diameters by using the
pulley ODs.

Then:
Motor Rpm x Motor Sheave
itch Diameter (in.
Fan RPM = Pitch Diameter (in.) _
Fan Sheave Pitch Diameter (in.)
Example: Actual Approximate
Nameplate Motor
RPM 1760 1760
Mator Sheave Pitch  _
Diamater B 8.¢ 9.0 (0D)
Fan Sheave Piich
Dinoiar = 12.4 12.5 (OD)
1760 x 8.9 1760 x 9.0
Fan RPM = 12.4 125
= 1263 RPM = 1267 RPM

Refer to Tables 2A-2D for maximum allowable fan
speeds for fan wheels. Excessive fan speed may result in
condensate carryover from cooling coil or fan motor
overload and wheel failure.

Check direction of rotation (see Fig. 83). Arrow on drive
side of fan housing indicates correct direction of rotation.

A CAUTION

possible.

9.

TR e pp O

Check vibration, ¥ excessive vibration occurs, check for
the following:

a. Variable sheave (if air balance of system has been
accomplished; replace sheave with fixed sheave for
continuous application).

Drive misalignment.

Mismatched, worn, or loose belts.

Wheel or sheavés loose on shaft.

Loose bearings.

Loose mounting bolts.

Motor out of balance.

Sheaves eccentric or out of balance.

Vibration isolators improperly adjusted.
Out-of-balance or corroded wheel (rebalance or

_ replace if necessary).

Accumulation of material on wheel (remove excess
material).

~



Steam Coil

I. Generate steam in the steam main and open the supply
(gate) valve to the coil.

2. Thoroughly preheat the coil with steam before starting
fans, especially when inlet air temperature is below
freezing. If water hammer occurs, tarn off fans until con-
densate trapped in coils is reduced by heat and steam
pressure.

3. Ensure continuous-vent petcock is open; also check oper-
ation of gate valves, control valve, and check valves,

4. After operating coil for 50 hours, checle strainer and
remove any foreign maiter. Check traps and drip lines for
correct condensate removal. Where necessary, increase
the pitch of lines to increase condensate drainage. (Re-
check operation after 50 hours and repeat if necessary.)

INTEGRAL FACE AND BYPASS COIL START-UP — En-
sure that the damper operator allows the dampers to fully
close the face and reverses to fully close the bypass. Set the
thermostat so that the face opens and bypass closes when heat
1s required.

On start-up, the steam or hot water supply will be fully ex-
panded prior to start of airflow. Allow time for all air to be
purged from the system and for the heating surface to fully
warm up in order to avoid heating lag.

Preheating a cold system will avoid  excessive steam
condensate loading at the start of operation of a steam heating
system. Tt also protects steam and hot water units against
freezing up when subject to sub-fieezing air ternperatures.
After preheating, fully open the dampers for full-face exposure
(bypass closed). Start airflow. Set thermostat for desired air
temperature.

EEECTRIC HEATERS

1. Check tightness of all electrical connections.
Remove heater circuit fuses.
Turn on power to activate transformer.

Start up base unit fans. Check airflow and switches. Refer
to base unit instructions as required.

Set thermostats so that heater contactors will operate.
Shut off unit power.

Reinstall fuses,

8. Turn on unit power and heater power.

Energy Recovery Wheel

&

Sy

A CAUTION

Keep hands away from rotating wheel. Contact with rotat-
ing wheel can cause physical injury.

@ ROTATE AWAY
-~ FROM WHEEL RIM

SEGMENT
RETAINER
CATCH

CENTER

CENTER OF
WHEEL

Fig. 96 — Segment Retainer

WHEEL RIM
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1. By hand, turn the wheel clockwise (as viewed from the
pulley gide), to verify that the wheel turns freely through a
inll 360-degree rotation.

2. Before applying power to the drive motor, confirm that
the wheel segments are fillly engaged in the wheel frame
and that the segiment retainers are completely fastened.
(See Fig. 96).

3. 'With hands and objects away from moving parts, activate
the unit and confirtn wheel rotation. The wheel rotates
clockwise (as viewed from the pulley side).

4. TIfthe wheel has difficulty starting, turn the power off and
inspect for excessive interference between the wheel
surface and each of the four (4) diameter seals. To correct,
loosen the diameter seal adjusting screws and back
adjustable diameter seals away from the surface of the
wheel, apply power to confirm that the wheel is free to
rotate, then re-adjust and tighten the hub and diameter
seals according to the instructions in the Service section.

5. Start and stop the wheel several times to confirm seal ad-
justment and to confirm that the belt is tracking properly
on the wheel rim (approximately /4-in, from outer edge
of rinm).

ZEROING THE MAGNEHELIC GAGE BEFORE START-
UP — While power is off, set the indicating pointer exactly on
the zero mark using the external zero adjust screw on the cover
at the bottom. Note that the zero check or adjustment can only
be made while the high and low pressure taps are both open to
atrmosphere.

SERVICE

A CAUTION

Electric shock hazard. Disconnect power before entering or
servicing.

More than one disconnect switch may be required to deen-
ergize the equipment.

General

1. Review Safety Considerations at beginning of these
instructions. Good safety habits are important tools when
performing service procedures.

2. To make speed measurements, use a strobe-style tachom-
eter or caleulaie per Step 7 of Start-Up, Checklist for
Airfoil and Forward-Curved Fans.

Electric Healers —— At least once a year at start of oper-
ating season or whenever unit is serviced, check field and
factory-made elecirical connections for tightness. Also periodi-
cally clean filters, fan, airways, ductwork, grilles, and registers
as required. Differential air pressure switch is factory set
to open at 0.07 in. wg, close at 0.05 in. wg and requires no
adjustment.

Refer to the Troubleshooting section for more information.
Heater electrical data is shown in Table 27.
Fan Motor Replacement
1. Shut off motor power.
2. Disconnect and tag power wires at motor terminals.

3. Loosen motor brace-to-mounting-rail attaching bolts.
Loosen belt tensioning bolts to adjust the motor position
s0 V-belts can be removed without stretching over
STOOVES.

4. Mark belt as to position. Remove and set aside belts.

5. Remove motor to motor bracket holddown bolts.



CASSETTE REPLACEMENT
1. Inspect the replacement cassette for freight damage upon

10.

receipt. Inspect the cassette frame, wheel assembly and
segments for damage and verify that the wheel tumns
freely by hand (clockwise when viewed from pulley
side). Report any damage immediately to the freight
company.

Handle BERV casseties with care. Lift by the bearing
support beam. Holes are provided on both sides of the
bearing support bearms to facilitate rigging (Fig. 99).

Remove the ERY section side access panel.

Refer to Fig. 98. Remove wheel center partition hold-
down bracket (1).

Lift and Remove wheel center partition (2).

Remove the upper (3) and lower (4) wheel retainer
angles, being careful wheel does not tip and fall out.

Slide wheel cassette out of frame (toward main AHUY,
and out side of unit (5).

The new ERV section may be mounted in any orientation.
However, make certain that the frame vemains flat and
the bearing beains are not racked as shown in Fig. 100,

To ensure that the beams are not racked, check that the
distance between the wheel rim and bearing beam is the
same at each end of the bearing bearn, to within 2/, of an
inch (dimension A and B in Fig. 100). Bearing beam
racking of as little as .040 inches (Dim C in Fig. 100) will
cause the wheel to tilt 3/5 in. at the rim. Adjusting the
diarmeter seals (Fig. 101) will compensate for up to 1/, in.
of racking. .

NOTE: If racking is greater than 1/, in., it must be correct-
ed to ensure that the drive belt will not disengage from the
wheel.

Wheel sections installed at angles greater than 30 degrees
from vertical will require seal adjustment (Fig. 101).
Adjust the diameter seals to avoid excessive wheel drag.
A final check of seal adjustment is recommended for all
designs.

ADJUSTING AIR SEALS — Four adjustable diameter seals
are provided on each cassette to minimize air transfer between
the counterflowing airstreams.

To adjust diameter seals:

1.

2

3.

5.

Loosen the diameter seal adjusting screws and back seals
away from wheel surface (Fig. 101).

Rotate the wheel clockwise until two opposing spokes are
hidden behind the bearing support beam.

Using a folded piece of paper as a feeler gauge, position
the paper between the wheel surface and the diameter
seals.

. Adjust the seals towards the wheel surface until a slight

friction on the feeler gauge (paper) is detected when the
gauge is moved along the fength of the spole.

Retighten the adjusting screws and recheck clearance
with the feeler gauge.

SEGMENT INSTALLATION AND REPLACEMENT —
Wheel segments are secured to the wheel frame by a segment
Tetainer, which pivots on the wheel rim and is held in place by
a segment retaining catch (Fig. 102),

To install wheel segments follow the steps below and refer
to Fig. 102. ' '

L.

2.

Unlock two segment retainers, one on each side of the
selected segment opening.

With the emabedded stiffener facing the motor side, insert
the nose of the segment between the hub plates.
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4. Rotate the wheel clockwise while feeding belt onto wheel
rim (be careful not to twist belt) until taped end returns to
pulley location. Remove tape from wheel.

5. Link belt ends together with belt wrapped around wheel
(Fig. 106).

6. Rotate wheel clockwise to position connector approxi-
mately 180 degrees from pulley location.

7. Atpulley location, msert the right angle belt retaining clip
near spoke and between segment retainer latch and wheel
1im ag shown in Fig. 107.

IMPORTANT: To avoid release of segment retainer
lztch, do not insert retaining clip on other side of spoke.

8. Rotate wheel counterclockwise until beit retaining clip is
within a few inches of the wheel bearing beam (see
Fig. 108).

9. Lift and remove the belt from the wheel rim between a
point opposite the pulley and belt retaining clip and
stretch over pulley (see Fig. 109).

10. Rotate wheel clockwise until the belt is fully stretched
onto pulley and wheel rim,

11. Remove belt retaining clip and rotate wheel by hand two
rotations while observing that belt is not twisted as it
enters pulley. Also ensure that belt is tracking midway
between outer edge of rim and seal plate, or in belt guide
charmel where provided.

12, Apply power to cassette and observe belt tracking under
power.

OTHER MAINTENANCE

Wheel Drive Motor Bearings are pre-lubricated and no further
lubrication is necessary.

The Wheel Drive Pulley is secured to the drive motor shaft by
a combination of either a key or D-slot and set screw. The set
screw is secured with removable locktite to prevent loosening.
Amnually confirm that the set screw is secure.

The Wheel Drive Belt is a urethane stretch belt designed to
provide constant tension through the life of the belt. No adjust-
ment is required. Inspect the drive belt annually for proper
tracking and tension. A properly tensioned belt will tum the
wheel immediately after power is applied with no visible
slippage during start-up.

Cleaning Unit Interior/Exterior — Unit interfor/exterior
panels should be wiped down using a damp soft cloth or sponge
with a mixture of warm water and a mild detergent. Avoid using
an abrasive cleaner, as damage to the paint could occur resulting
in Tust and corrosion. ‘Chemicals such as paint thinmers can dam-
age the painted panels and should be avoided.

A CAUTION

Avotd washing vmit electrical devices such as motors, start-
ers, eleciric heater control boxes, damper/valve actuators,
sensors, switches, relays, etc. as serious personal injury or
damage to the device could result.
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Fig. 106 — Belts Linked Together
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ATR-DRYING METHOD OF COIL PROTECTION (Unit
and coil must be level for this method.)

1. Close coil waier supply and return main valves.

2. Drain coil as described in procedures for Antifreeze
Methods of Ceil Protection, preceding.

3. Connect air supply or air blower to inlet header connec-
tion and close its drain connection.

4. Circulate air and check for air-dryness by holding mirror
in front of open vent in outlet header drain connection.
Mirror will fog if water is still present.

5. Allow coil to stand for a few minutes; repeat Step 4 vntil

coil is dry.
Coil Removal

NOTE: To reinstall coils, refer to Coil Installation section on
page 61.

REMOVAL OF SINGLE HEIGHT COILS (sizes 03-
36) — The coils n horizontal coil sections may be removed
from the top of the unit or either end. Once the external panels
are removed from the wunit, the horizontal upper coil section
frame members are easily removable from the framework, to
aflow hoisting the coil up and out of the umit.

NOTE: Refer to Table 13 (Dry Coil Weights) in the front of
this mamial before attempting to remove a coil from the unit.

1. Lock open and tag all power supplies to unit fan motor
and eleciric heaters if present.

2. Remove service panel/coil conuection panel and the up-
stream service panet and set aside in a safe place.

3. a. Onhorizontal coil sections without another unit sec-
tion stacked on top, remove the flat corner plug
from each end piece of the top rail.

b. Extract the Torx T25 screw visible within the
exposed cavity, (Do not mix these screws with
others; they are specific for this location. Set
screws aside for reinstallation of top rail.)

c. Remove the top rail by pulling out at a 45-degree
angle. Set top rail aside.

IMPORTANT: Properly support the coil to assure its
stability before continuing with this procedure.

4. Remove the fastening screws from the upstream perime-
ter face of the coil that attach the coil to the coil baffles.
This may require reaching through an opened damper
assembly, reaching through a filter track after filters are
removed, or removing a coil immediately upstream.

A CAUTION

Do not handle the coil by the headers or conmection
"nipples, as irreparable damage might occur that is NOT
covered by warranty. Protect the finned surface from
damage during all handling and shipping.

5. Slip the foam sealing sleeves off the connection nipples
before removing the coil and set the sleeves aside.

6. The coil may now be hoisted out through the top opening
or carefully slid out either side of the cabinet. Sections
where the top frame rail cannot be removed may require
slightly tipping of the coil from the vertical position, to
clear the upper frame rail and seal.
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REMOVAL OF STACKED COILS (sizes 40, 50 and
61) — The coils in horizontal coil sections may be removed
from the top of the unit or either end. Once the external panels
are removed from the unit, the horizontal upper coil section
frame members are easily removable from the framework, to
allow hoisting the coil up and out of the umit.

1. Lock opern, and tag all power supplies to unit fan motor
and electric heaters if present.

2. a. Remove service panel/coil connection panel and the
upstream service panel and set aside in a safe
place.

b. Remove the top rail by pulling out at a 45-degree
angle. Set top rail aside.

On herizontal coil sections without another unit
section stacked on top, remove the flat corner plug
from each end piece of the top rail.

b. Extract the Torx T25 screw visible within the
exposed cavity. (Do not mix these screws with
others; they are specific for this location. Set
screws aside for reinstallation of top rail.)

¢. Remove the top rail by pulling out at a 45-degree
angle. Set top rail aside.

3. a

IMPORTANT: Properly support the coil to assure its stabil-
ity before contimuing with this procedure.

4. Remove the fastening screws of the uppermost coil from
the upstrearmn side. Note that the fastening screws pass
through the vertical angle, baffles, and coil casing. See
Fig. 110. Removal of the fastening screws may require
reaching through aun opened damper assembly, reaching
through a filter track after filters are removed, or remov-
ing a coil immediately upstream.

A CAUTION

o not handle the coil by the headers or connection nip-
ples, as irreparable damage might occur that is NOT cov-
ered by warranty. Protect the finned surface from damage
during all handting and shipping.

5. Slip the foam sealing sleeves off the connection nipples
before removing the coil and set the sleeves aside.

6. The upper coil may now be hoisted out through the top
opening, or carefully slid out either side of the cabinet.
Sections where the top frame rail cannot be removed may
require slightly tipping of the coil from the vertical posi-
tion, to clear the upper frame rail and seal.

7. On the upstream side of the stacked coils, remove and
set aside the center baffle spanning the two coils (see
Fig. 110).

8. For sections that do not have a drain pan (heating only
sections), remove the three hat channel spacer supports
fastened to the top of the lower cotl, and set aside.

9. For sections that do have a drain pan, remove the two hat
channel spacer supports from the bottom of the coil sec-
tion and set aside.

10. Remove the intermediate condensate drain pan.

11. Remove the spacer (hat channel) secured to the top center
ofthe lower coil casing (see Fig. 111) and set aside.



Hot or cold areas of the coil face {or otherwise broad tem-
perature differences and stratification) are wsually indications
that one or more circuits are air-locked intermally. This can
result in coil freeze-up (a condition NOT covered by warranty).

Refrigerant coils may be rotated for opposite hand applica-
tions, maintaining the proper airflow direction.

Do not reposition the distributor(s), they will perform equal-
ly well in upflow or downflow positions, When soldering
expansion valves to up-feed distributors, use the mininmm
satisfactory amount of solder to prevent damaging the valve or
plugging passages.

DIRECT EXPANSION COILS — Rotate the coil in vertical
plane and reinstall. Distributor must be on downstream side of
coil. (Refer to Fig. 112.)

CHILLED WATER AND HOT WATER COILS — These coils
can be rotated. If coil is rotated in vertical plane and reinstalled
with counterflow mamtained, supply will be at the top of the coil
and return will be at the bottom, Ensure coil is continuously
vented and water velocity is maintained to prevent air binding.

A CAUTION

Chilled and hot water coils must not be rotated horizon-
tally. If coils are rotated horizontally, severe water blow-off
will resuit.

STEAM INNER DISTRIBUTING TUBE COILS — Rotate
in horizontal plane and reinstall. Ses Fig. 112.

PIPING — Direct expansion, chilled water, and hot water
coils should always be piped for counterflow. (Fluid should
enter the coil at the leaving-air side.) Steam coils must have the
condensate cormection at bottom of coil.

To determine intervals for cleaning coils in contaminated air
operations, pressure taps should be installed across the coils
and checked periodically. Abnornmal air pressure drop will indi-
cate aneed for cleaning the coils.

Annual maintenance should include:

Clean the line strainers.

Blow down the dirt leg.

Clean and check operation of steam traps.
Check operation of control valves.

Checlc the operation of check valves to prevent conden-
sate flowback.
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6. Check operation of thermostatic air vents, ifused, A fioat
and thermostatic trap will contain a thermostatic air vent.
When the bellows is ruptured, it will fail closed.

7. Check operation of vacuum breakers.

8, Check operation of the thermal protection devices used
for freeze-up protection.

9. Steam or condensate should not be allowed to remain in
the coil during the off season. This will prevent the forma-
tion and build up of acids.

There are additional precautions and control strategies, as
found in various catalogues and in the ASHRAE Fundamentals
Handbook and in the Carrier Systerm Design Guide — Piping
Section, when the entering-air temperature to the coil falls be-
low 35 F. These conditions occur when IDT coils are used for
pre-heat and/or face and bypass applications.

Freeze up protection:

1. Use a strainer in the supply line and the dirt leg ahead of
the trap,

2. Use a vacuum breaker in the returm.

3. Do not use overhead rettens from the coil. A floodback
£an occur.

4. An imunersion thermostat to control outdoor-air dampers
and the fan motor is recommended. This control is acti-
vated when the steam supply fails or the condensate
temperature drops below a predetermined temperature,
usually 120 F.

5. On low pressure and vacuum systems, the immersion
thermostat may be replaced by a condensate drain with a
thermal element. This element opens and drains the coil
when the condensate temperature drops below 165 F.
Note the thermal condensate drain is limited to 5 psig
pressure. At greater coil pressures they will not open.

In spite of the precautions listed above, a coil may still
freeze up. An oversize capacity coil, at partial load, with a
modulating steam control valve will occasionally freeze.
Freezing occurs in the 20 F to 35 F range of entering-air
temperatures, A better installation would be an undersize coil,
with an on/off control valve with thermostatic conirol in the
outside air, set at 35 F air temperature, installed downstream of
the first coil; or sefting the minimum steam pressure at 5 psig.

Filters — See Table 29 for filter data for flat filter section,
angle filter section, bag-cartridge filter section, and filter mix-
ing box section. Filters are field supplied.

Air filters should be inspected regularly and changed when
dirty. Filter life can vary greatly from one unit to another, de-
pending upon the application and the amount of contaminants
in the return and ventilation air entering the air handler. Each
job should be evaluated and maintenance schedules established
accordingly. At a minimum, the filters should be changed at the
beginning of the cooling and heating seasons.

Although not a direct part of the air handler, outdoor air inlet
screens and/or grilles that may be present should also be
checked regularly and cleaned as necessary. They can easily
become plugged with debris, grease, or other contaminants,
depending upon their location. This reduces the availability of
ventilation air, which can confribute fo indoor air guality
problems.

All filter sections use adjustable blank-off plates to close off
any airway area not filled with filter media. Check blank-off
plates to prevent unfiltered air from bypassing the filters.
Blank-off plates must be on door side of unit.

BAG-CARTRIDGE FILTERS — Side loading bag-cartridge
filter section can use either bag or rigid filters, 6-in. to 30-in.

deep, with 7/g-in. header. They will not accept headerless rigid
filters.



Face loading bag-cartridge filter sections can use either bag
or rigid filters and are loaded from the front of the section.
These sections use Purolator holding frames located at the
downstream edge of the filter section for prefilters and bag/
cartridge filters. Cartridge filters without headers can extend
upstream of the holding frame by 24 inches. Cartridge and bag
filters with 7/g-in. header extend downstream of the filter
section with filter fength limited only by the length of the
plenum following the filter section. Filter elements are retained
in frames by wire fastener clips. To replace filter elements,
remove clips, insert elements with bag or cartridge downstream
and reinstall clips. See Fig. 113.

See Fig, 114 for typical track for bag-cartridge filter section
used on draw-thru unit.

IN-TRACK BAFFLES — Filter sections are shipped with
adjustable in-track baffles. When installed properly as shown
in Fig. 115, the baffles close off empty space in the track pre-
venting air from bypassing the filkers. Remove the baffles to
install filter elements, and replace the adjusiable baffles after
the filters are in place. The adjustable baffles should be spread
far enough apart to ensure sfight compression in the foam
gasket when closing the section door,

FLAT AND ANGLE FILTERS — Flat filter and angle filter
sections accommeodate 2-in, or 4-in. thick filters. The section as

shipped accepts 2-in. filters. Remove angle spacer in each track
to provide the space required to accommeodate 4-in. filters.

HEPA FILTERS — The Puro-Frame, HEPA holding frame
will accommodate 12-in. deep filters. HEPA filter sections
used in blow-thru applications are loaded from the front,
through the access door or removable panel. ‘The HEPA filters

are retained in the frame with retaining brackets. RTV sealant -
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Fig. 113 — Puro-Frame Holding Frame and
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Fig. 114 — Track for Draw-Thru Bag Cartridge
Filter Section

should be used to seal between the filter frarne and the filer
media’s neoprene gasket to ensure a leaktight installation.
Refer to Fig. 116 for details. Downstream edge of frame to
frame and frame to baffle shal be sealed with RT'V sealant.

Filter arrangements are shown in Fig. 117-121.

Magnehelic Gage Maintenance — No Iubrication or
periodic servicing is required. Keep case exterior and cover
clean. Occasionally disconnect pressure lines to vent both sides
of gage to atmosphere and re-zero.

CALIBRATION CHECK — Select a second gage or
manometer of known accuracy and in an appropriate range.
Using short lengths of rubber or vinyl tubing, connect the high
pressure side of the Magnehelic gage and the test gage to two
legs of a tee. Very slowly apply pressure through the third leg.
Allow a few seconds for pressure to equalize, fluid to drain,
etc.,, and compare readings. If accuracy is unacceptable, the
gage may be returned to factory for recalibration. For best
results, rettum gage to the factory. Ship prepaid to:

Dwyer Instraments, Inc.

Atin: Repair Dept.

102 Indiana Highway 212

Michigan City, IN 46360

To calibrate in the field, use the following procedure:

A CAUTION

If bezel binds when installing, lubricate threads sparingly
with light oil or molybdenum disalphide compound.

A CAUTION

Attempted field repair may void your warranty. Recalibra-
tion or repair by the user is not recormmended.
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Fig. 115 — In-Track Baffle for Flat, Angle and
Sideloading Bag/Cartridge Filter Sections



20 20 20 16 16 16 20 20 20
25 25 25 25
Unit Size 03 Unit Size 06 Unit Size 08 Unit Size 10
Flat Filter Section Flat Filter Section Flat Filter Section Flat Filter Section
(1) 25 x 20 (2) 25 x 20 {3)25 x 16 (3)25x 20
20 20 20 20 20 20 20 20 20
18 16
16 20
Unit Size 12 Unit Size 14 Unit Stze 17
Flat Filter Section Flat Filter Section Flat Filter Section
(6) 16 x 20 (3)16 % 20, (3) 20 x 20 (6) 20 x 20
25 25 25 20 20 20 20
20 24
20
24
Unit Size 21 Unit Size 25
Flat Filter Section Flat Filter Section
(6) 20 x 25 (8) 24 x 20
20 20 20 20 20 25 25 25 25
24 20
20
24
Unit Size 30 20
Flat Filier Section
(10} 24 x 20
Uinit Size 36
Flat Filter Section
(12) 20 x 25

BB Shaded ares represents filter section blanko.

Fig. 117 — Flat Filter Arrangement — 2-in. or 4-in.
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25

20

20 25 25 20 20 20
16 16 16 186
18 18 16 16
Unit Size 03 Unit Stze 08 Unit Size 08 Unit Size 10
Angle Filter Section Angle Filter Section Angle Filter Section Angle Filter Saction
2)16x25 (416 x 20 (4y16x 25 (6) 16 x 20
20 20 20 24 24 20 24 24 24
20 20 I
20 20 I
Unit Size 12 Unii Size 14
Péngzlg Figgr Saction Angle Filter Section
{6)20 % (4120 x 24, (2)20x 20 Unit Size 17
Angle Filter Section
{12)12 x 24
25 25 25 25 25 25
I 16 I 18
E 16 I 16
i 16 I 16
16 l 16
Unit Size 21 Unit Size 25
Angle Filter Section Angle Fitter Section
(12)16x 25 (12} 16 x 25
25 25 25 25 25 25 25 25
i - I
I ’ I
I ’ I
16 I
Unit Size 30
Angie Fiiter Section
(18] 16 x 25
Unit Size 36 and 40

Bl Shaded area represents filter section blankoff,

Angle Filter Section

(20) 16 x 25

Fig. 118 — Angle Filter Arrangement — 2-in. or 4-in.
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25 20 20 25 25 20 20 20
I 16 16
I 16 16
Unit Size 03 Unit Size 06 Unit Size 08 Unit Size 10
Filter Mixing Box Section Filter Mixing Box Section Filter Mixing Box Seciion Filter Mixing Box Section
(2) 16 x25 {4) 16 x 20 4)16x25 (8) 16 %20
20 20 20 24 24 20
I 20 20
Unit Size 12 Unit Size 14
Filter Mixing Box Seclion Fllter Mixing Box Section
8)20x20 (4) 20 x 24, (2} 20 x 20
24 24 24 25 25 25
12 16
12
18
12
16
12
16
Unit Size 17
Filter Mixing Box Section
{12) 12 x 24
Unit Size 21
Filter Mixing Box Seciion
(12) iBx 25
25 25 25 25 25 25 25
I 18 16
I 18 16
I i 16
Unit Size 25 Unit Size 30
Filter Mixing Box Section Filter Mixing Box Section
{12)16x 25 {18) 16 x 25

B Shaded area represents filter section blankoff.

Fig. 119 — Filter Mixing Box Arrangement — 2-in. or 4-in,
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24 24 12 24 24 24 24 12
24 24 24

Unit Size 03 Unit Size 06 Unit Size 08 Unit Size 10

Bag/Cartridge Bag/Cartridge Bag/Cartridge Bag/Carlridge

Pre-filter Saction Pre-filter Section Pre-filter Section Pre-filter Section

(1)24x24 (1y24x24, (1)24 x 12 {2) 24 x 24 {2)24x24,(1)24x12

24 24 24 24
12 12
24 I N 24
12 12

Unit Size 12 Unit Size 14

Bag/Cartridge Bag/Cartridge

Pre-filter Section Pre-filter Section

(3 12x24, (2) 24 x 24 (3y12x24, (2)24x 24

24 24 24 24 24 24
12
24
24

24

Unit Size 17 Unit Size 21

Bag/Cartridge Bag/Cartridge

Fre-filter Section Pre-filter Section

(3)12x24, (3)24x24 {6y 24 x 24

24 24 24 24 24 24 24
24 24
24 24

Unit Size 25 Unit Size 30

Bag/Cartridge Bag/Cartridge

Pre-fitter Section Pre-filter Section

(6)24 x 24 (824 x24

BB Shaded area represents filter saction blankoff,

Fig. 120 — Side Load Bag/Carfridge Filter Arrangement
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24

24

Unit Size 03
Bag/Cartridge/HEPA
Prefilier Section
{1)24x 24

24

24

24 12

24

Unit Size 06
Bag/Cartridge/HERA
Pre-filtter Saction
(1}24x24, (1)24x 12

Support
Barfle

24

Unit Size 12
Bag/Cartridge/HEPA
Pre-fiitter Seciion
(212 x 24, ()24 x 24

24

24

24

24

Unit Size 17
Bag/Cartridge/HEPA
Pre-filter Secticn
(3)12x 24, {(3)y24x 24

24

24

24

24

24

Unit Size 25
Bag/Cartridge/HEPA
Pre-filier Section

(6) 24 x 24

24 24

24

S

Unit Size 08
Bag/Cartridge/HEPA
Pre-filter Section
{2)24x24

12 24

24

24

12

Unit Size 10
Bag/Cartridge/HEPA
Fre-iilter Section
(2)24x24, (1) 24 x 12

24

i2

24

Unit Size 14
Bag/Cartridge/HEPA
Pre-filier Section
(By12x24, 2y24 x 24

24 24

24

24

24

Unit Size 21
Bag/Cartridge/HEPA
Pre-filter Section

(6} 24 x 24

24 24

24 24

Unit Size 30
Bag/Cartridge/HEPA
Pre-filter Section
(8)24x24

Fig. 121 — Face L.oad Bag/Cartridge/HEPA Filier Arrangement
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Fan and Shaft Removal — On airfoil fans, the fan
wheel and shaft may be removed through inlet side of fan
housing. See Fig. 122. On plenum fans, remove side, top, or
end panel opposite inlet, wherever ductwork is not connected.
After removing panel, proceed as follows,

1. Remove drive belts as described in Fan Shaft Bearing
Removal section.

2. Block up fan wheel within housing to prevent dropping
when bearing bolts are removed.

3. Loosen bearing holddown bolts, block shaft up.

4. Loosen bearing setscrews and locking collar, and remove
holddown bolts. On forward-curved fans, remove cutofl
plate. Remove fan wheel through discharge opening.

NOTE: To facilitate easy removal of setscrew fastened wheels,
sheaves or bearings, remove the setscrew completely. Taking
care not to damage threads, insert a flat ended drift or punch,
tap lightly and carefully return the material displaced on the
shaft by the setscrew to its original place.

5. R_gmove bearing support channels acd inlet ring from one
side.

6. Remove fan shaft and fan wheel from unit.

7. Remove fan shaft from fan wheel.

8. Replace shaft and wheel into fan in the reverse order of
their remowval.

9. Inspect bearings and if serviceable, replace on shaft.

10. For airfoil and forward-curved fans, align fan wheel and
shaft assembly i fan scroll. Check cutoff location if
wheel failure damaged cutoff plate. For plenum fan, align
wheel and shaft assembly per manufacturer’s directions
supplied with fan.

11. Tighten bearing holddown bolts, bearing setscrews, and
shaft setscrews.

12. Field balancing of shaft and wheel is recommended.
IMPORTANT: Replacement shafis must have a diam-

eter tolerance at bearing mount of +.0000 in./-.001 in.
nominal. Carrier specified parts are recommended.

Motor Location — The motor and motor base mmust be
moved to place the motor at the front or rear of unit. The proper
location is the one that results in the longest drive centerline
distance. The motor may need to be replaced since the conduit
box may need to be reversed: The conduit box (if not on top)
should always be under the fan shaft for maximum centerline
distance and motor adjustment.

Fig. 122 — Fan Shaft and Bearing Removal
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INTERNALLY ISOLATED UNIT — When fan discharge is
altered the motor is moved, then all isolators must be readjust-
ed to assure proper unit isolation.

Rebalancing of the unit is recommended.

Lubrication

MOTORS — Lubricate in accordance with nameplate
attached to motor or with manufacturer’s recommendations.

BEARINGS

Initial Fan Bearing Lubrication — Most bearings are greased
when they are manufactured and will not require additional
grease on start-up (verify specific mamifacturer’s recommenda-
tions). Some seepage of grease from the seals is normal during
the initial Tun-in period. For safety purposes, lock out and tag
equipment and wipe up any external grease from the bearings.

Monitor bearings after they have been run for several
minutes. Check bearings for excessive noise, vibration, and
temperature. Typical operating bearing temperature range
should be 100 to 150 F. The initial temperature may be higher
than the expected steady state temperature.

Bearing L ubrication Instructions — Lithium or lithium complex
base grease, conforming to NLGI (National Lubricating Grease
Tnstitute) grade 2 consistency, and an oil viscesity of 455-1135
SUS {Saybolt Universal Seconds} at 100 F 100-250 ¢St [centis-
tokes] at 40 C) may be used for relubrication,

Examples: Mobil Mobilith AW2
Mobil Mobilux #2
Shell Alvania #2
Texaco Multifak #2
Texaco Premium RB
Exxon Unirex N2
Amoeco Amolith 2

Compatibility of grease is critical; consult with the grease
manufacturer and/or supplier for current grease specifications
t0 ensure compatibility.

To lube bearings, a grease gun should be equipped with a
two-pound relief valve so that the pressure to the bearings does
not exceed the level that the seals can handle. If the bearing
seals are ruptured, lubricant will escape prematurely and the
bearing will fail.

Always wipe the fitting and grease nozzle clean to avoid
introducing contamination into the bearing,

For safety, Iock out and tag equipment and restrain rotating
components. Add one half the recommended armount shown in
Table 30. Start bearing, and run for & few manutes. Stop bearing
and add the second half of the recommended amount. A tem-
perature rise after hibrication of approximately 30°F is normal.
Bearings should operate at temperatures less than 200 F and
should not exceed 225 F for intermittent operation. For a hubri-
cation schedule see Table 31,

NOTE: The tables below state general lubrication recommen-
dations based on experience and are intended as suggested or
starting points only. For best results, specific applications
should be monitored regularly and lubrication intervals and
amounts adjusted accordingly.

Table 30 — Recommended
Relubrication Grease Charge

SHAFT SIZE (in.) | GREASE CHARGE (02)
17, to %, 0.03
7g 1o 19,5 0.1
11/, to 11, 0.15
197, to 115/, 0.2
210 27, 0.3
211, t0 215/, 0.5
3to 37, 0.85
31,10 4 1.5




CONTROL PANEL CLEANING — Use a soft danmp cloth

to clean the control panel. Avoid harsh cleaners which could
scratch the display window.

BATTERY REPLACEMENT — A battery is only used in
assistant control panels that have the clock function available
and enabled. The battery keeps the clock operating in memory
during power interruptions. The expected life for the battery is
greater than ten years. To remove the battery, use a coin to
rotate the battery holder on the back of the control panel.
Replace the battery with type CR2032.

TROUBLESHOOTING

Steam Coil Performance Problems — Coil capac-
ity is normally not & problem with steam coils. Low capacity
can result from blocked or plugged air side surface, an air
bound coil, or a coil which is filled with condensate because of
a non-functioning steam trap. The Carrier steam coils with the
1-in, OD outer tube have at least twice the condensate loading
capacity of a coil with ¥g-m. OD outer tubes.

Water hammer can damage the coil and cause leaks. Tt is
typically caused by improper piping of the steam supply,
allowing condensate to enter the coil with the steam supply; or
by accumulation of condensate in the coil which can occur
with the coils operating at partial load without a vacuum break-
g device.

Problerns with temperature control can occur when a ther-
mostatic controller or steam control valve is not functioning
properly. Temperature control problems will also occur when
the steam controls valve is oversized. Consider 1/ to 2/5 valve
arrangements for full range control. -

Problems with “water logging” of the condensate tubes can
occur when a coil with over 6-foot tubes is selected at high air
velocities, low steam pressures (below 5 psig) and high density
fin spacing (9 fins per inch or more). This high density fin
spacing, while producing high levels of heating capacity, also
promotes excessive condensate. Given the length of the
tubes and the low steam supply pressure, condensate can build
up faster than the drain system can carry it away. Consider-
ations should be given for using two coils in series for this
application.

Steam Failure Modes - The following failure modes
could take as litile as a weekend to damage a coil, or much
fonger.

Problems oceur quickly in coils using low pressure steam
(<3 psig). Water harmmer can develop mside the coil at the
header end because the steam has already condensed and the
low steam pressure does not adequately clear it from the cofl,

This condensate re-boils and starts up water hammer inside the -

tubes. The action of this type of water hammer, which sounds
live crackling inside the coil, is many tiny bubbles impinging
on the inner and outer tubes. One result is the inner tbe gets
work hardened and eventually shatters. Another result is the
eventtual erosion of the outer tube causing pinhole leaks.

Coils which are not properly vented will eventually load up
with noncondensable gases. Coil performance (temperature

rise) drops off as the noncondensables act as insulation inside
the tubes.

The coils may also fili with condensate. The collapsing
steam canses a vacinr inside the coil when the supply valve
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closes. The trapped condensate will then freeze cansing the
tubes to rupture after it melts. The use of a vacuum breaker at
the condensate discharge will aid in relieving the vacuum in the
coil and promote condensate drainage.

Refer to Tables 33-35 for 39M troubleshooting information.

_ A WARNING ]
Disconnect power and allow all rotating equipment to stop
before servicing unit. Physically secure all fans before

performing umit service. Failure to do so may result in
serious personal infury or death.

Water coil performance (when piped in parallel flow), will
be reduced by approximately 5% for each coil row on coils
2 rows deep and deeper. Coils should always be piped with the
water inlet on the leaving air side of the coil, regardless of
water connection vertical position.

VFD Diagnostics — The drive detects error situations
and reports them using:

* the green and red LEDs on the body of the drive (located
under the keypad)

* the status LED on the control panel

+ the control panel display

*+ The Fault Word and Alarm Word parameters biis
(parameters 0305 to 0309)

The form of the display depends on the severity of the error.
The user can specify the severity for many errors by directing
the drive to ignore the error situation, report the situation as an
alarm, or report the situation as a fault,

FAULTS (RED LED LIT) — The VFD signals that it has
detected a severe error, or fault, by:

+ enabling the red LED on the drive (LED is either steady
or flashing)

» setling an appropriate bit in a Fault Word parameter
(0305 to 0307)

« overriding the control panel digplay with the display of a
fanlt code

+ stopping the motor (if it was on)

= sets an appropriate bit in Fault Word parameter 0305 to
0367

The fault code on the control panel display is temporary.
Pressing the MENU, ENTER, UP button or DOWN buttons
removes the fault message. The message reappears after a few
seconds if the control panel is not touched and the fault is still
actrve,

ALARMS (GREEN LED FLASHING) — For less severe
errors, called alarms, the diagnostic display is advisory. For
these situations, the drive is simply reporting that it had detect-
ed something unusual. In these situations, the drive:

» flashes the green LED on the drive (does not apply to
alarms that arise from control panel operation errors)

+ sefs an appropriate bit in an Alarm Word parameters
(0308 or 0309)

+ overrides the control panel display with the display of an
alarm code and/or name

Alarm messages disappear from the control panel display
after a few seconds. The message retumns periodically as long
as the alarm condition exists.



Table 34 — Humidifier Troubleshooting (cont)

SYMPTOM

CAUSE

REMEDY

Steam Valve will not Close

There is no conirol signal.

Control polarity has been reversed.
Actuator is not working.

There is high steam pressure.

valve has been installed incarrectly.

Verffy and, if necessary, correct control signai to the valve actuator.
Verify and, If necessary, correct control signal polarity to the valve actuator,
Remove actuator to verify that it is operational. Clean or replace jammed valve.

Verify that the steam prassure has net changed. Excessively high pressure could
jam the valve.

Verify proper valve orlentation. Eleciric valves must face upward.

Steam Valve is Leaking

Control signal is not at full rangs.
Control polarity has been reversed.
Actuator is not working.

There is high steam pressure.

Verify and, if necessary, correct full-range control signal to the valve actuator.
Verify and, if necessary, correct controf signal polarity fo the valve actuator.

Remove actuator and test to verify that it is operational. If not, clean or replace
jammed valve.

Verify that the steam pressure has not changed. Excessively high pressure could
jam the valve.

Humidity Exceeds Set Point

Control signal is not af fult range.

There is no control signal.
Tha coniroller is out of calibration.
Humidity senscr is not installed properly.

Actuator i not working.
There is high steam pressure,

Boiler is not cperating correctly.

Varify and, if necessary, correct compatibility of the full range control signal to the
valve actuator.

Verify and, if necessary, correct control signal polarity to the valve actuator.
Check and, if necessary, correct callbration of controller.

Ensure that humidity sensors are installed correctly and not located in drafts
(wall), If necessary, correct sensor instaflation,

Rermove actuator and test to verify that it is operational. if not, ¢lean or replace
jammed valve.

Verify that the steam pressurs hias noi changed. Excesslvely high pressure could
jam the valve.

Verify stable boiler pressure. Wide swings in pressure could affect the humidity
controls.

Humidity Remains Below
Set Point

Coniro! signal is not at full range.

Contre! polarity has been reversed.
Controlier is out of calibraticon.
Humidity sensor is not installed properly.

Actuator is not working.

There is high steamn pressure,
Boller is not operating correctly.
There is an airflow switch faul.
The high it controller is not i

the correct location.
The humidifier is tco small.

Verily and, if necessary, correct compatibility of the full range contral signal {o the
valve actuator.

Verify and, if necessary, correct control signal polarity to the vaive aciuator.
Check and, if necessary, correct calibration of controller.

Ensure that humidity sensors are instalied correctly and not iccated in drafts
(wall). f necessary, correct sensor installation,

Remove actuator and test to verfly that it is operational, If not, clean or replace
jammed valve.

Verify that the steam pressure has not changed. Excessively high pressure could
jam the valve.

Verify !stable boiler pressure. Wide swings in pressure could affect the humidity
controls.

Ensure that airflow switch is not fluttering. If necessary, correct fluiiering airfiow
switch,

Verify that high-limit controlier is not located too close to steam discharge mani-
folds. if necessary, correct location of controller,

Humidifier is undersized. Check humidity load calculations.

Condensate in unit

The humidifier is too large.

There is a high limit controller fault.
Evaporation distance is toc short.
Steam valve is leaking.

Verify humidifier capacity versus air volume.

Verify that high limit controller is working. If necessary, correct problem.

Verify and, if necessary, correct evaporation distance to cbstructions or elbows.
Varily steam valve is not leaking. If necessary, correct leaking steam valve.

Steam leaks from P-traps

The trap height is incorrect.
Valve sizing is incorrect.

There is excessively high steam pressure.

Ensure that helght of irap exceeds the static pressura of the duct/AHU, especially
if under negative pressure.

Check valve sizing to maximum manifold capacity. If necessary, resize valve
within manifold capacity.

Check that inlet steam pressure does not exceed humidifier capability.

*May be serial number specific.

AHU — Air-Handiing Unit

Table 35 — Troubleshooting

SYMPTOM

CAUSE

REMEDY

Maotor Fails to Start

Power fine open

Overioad trip
Mechanical failure
improper current supply

Improper wiring or loose connsctions

Reset circuii breaker,
Ghack wiring and connections.

Chack and resst overload.

Inspect motar and drive for operation andfor damage.
Gheck rating plate against actual supply voltage. Contact
power provider for adjustments if nesded.

Motor Stalls

Open Phase
Cverloaded motor
Low line voltage

Check line for open phase.
Reduce motor load or replace with larger moter.
Check supply line, correct voltage.

Excessive Vibration

Bearing/shaft misalignment

Excessive belt tension
Drive misaligned

Shipping biocks/spacers not removed

Check and align bearing set screws.
Remove shipping blocks/spacars.
Adjust belt tension.

Align drive,

Bearing(s) is Hot

Over-lubrication
No fubricant
Misaligned bsaring

Grease not evenly distributed after lubrication Allow unit to cool down and restart.

Clean and purge excess grease.
Check bearings for damage and apply lubricant.
Check shaft level and reset alignment.

Motor Does Not Run at
Fuli Speed

Low voltage at motor terminals
Supply wiring to motor too small

Check supply voltage and correct voltage loss.
Rewire with properly sized wire.

Motor Overheats

Overloaded moter

Reduce motor load or replace with larger motor.

Meotor fan is clogged, praventing maotor cooling Clean motor fan.

Excessive Motor Noise

Mounting bolts loose
Rigid coupling connectors
Waorn moetor bearings

Fan rubbing on housing

Tighten bolts.

Replace with flexible connectors.
Replace bearings and seals.
Adjyst housing.
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Table 36 — Fault Codes

FAULT CODE FAULT NAME IN PANEL DESCRIPTION AND RECOMMENDED CORRECTIVE ACTION

1 OVERCURRENT Output curreni is excessive. Check for excessive motor lead, insufficient acceleration time
(parameters 2202 ACCELER TIME 1, default 30 seconds), or faulty motor, motor cables or
connections.

2 DC OVERVOLT Intermediate circuit DC voltage is excessive. Check for static or fransient over voltages in
the input power supply, insufficient deceleration time {parameters 2203 DECELER TIME 1,
default 30 seconds), or undersized hrake chopper (if present).

3 DEV OVERTEMP Drive heat sink is overheated. Temperature is at or above 115 C (239 F). Check for fan fail-
ure, obstructions in the airflow, dirt or dust coating on the heat sink, excessive ambient
temperature, or excessive motor load.

4 SHORT CIRC Fault current. Check for short-circuit in the motor cable(s} or motor or supply disturbances.

5 OVERLOAD Inverter overload condition. The drive output current exceeds the ratings.

-] DC UNDERVOLT Intermediate circuit DC voltage is not sufficient. Check for missing phase in the input
power supply, blown fuse, or under veltage on main circuit.

7 Al1 LOSS Analog input 1 loss. Analog input value is less than Al1 FLT LIMIT {3021). Check source
and connection for analog input and parameter settings for Al1 FLT LIMIT (3021) and 3001
Al<MIN FUNCTION.

8 Al2 LOSS Analog input 2 loss. Anafog input value is less than Al2 FLT LIMIT (3022). Gheck scurce
and connection for analog input and parameter settings for Al2 FLT LIMIT (3022) and 3001
Al<MIN FUNCTION.

9 MOT OVERTEMP Motor is too hot, as estimated by the drive, Check for overloaded motor. Adjust the param-
eters used for the estimate (3005 through 3009). Check the termperature sensors and
Giroup 35 parameters.

10 PANEL LOSS Panel communication is lost and either drive is in local control mode (the control panel dis-
plays LOC), or drive is in remote control mode (REM) and is parameterized o accept start/
stop, direction or reference from the control panel. To carrect, check the communication
lines and connections. Check parameter 3002 PANEL COMM ERROR, parameters in
Group 10: Command Inputs and Group 11: Reference Salect (if drive oparation is REM).

11 ID HUN FAIL The motor ID run was not completed successfully. Check motor conneclions.

12 MOTOR STALL Mator or process stall. Moter is operating in the siall region. Check for excessive load or
insufficient motor power. Chaeck parameters 3010 through 3012,

13 RESERVED Not used. .

14 EXT FAULT 1 Digital input defined to report first external fault is active. See parameter 3003 EXTERNAL
FAULT 1.

15 EXT FAULT 2 Digital input defined to report second external fault is active. See parameter 3004 EXTER-
NAL FAULT 1.

16 - EARTH FAULT The load on the input power system is out of balance. Check for faults in the molor or
moter cable. Verify that motor cable does not exceed maximum specified length.

17 UNDERLOAD Motor foad is lower than expected. Check for disconnected load. Check parameters 3013
UNDERLOAD FUNCTICN through 3015 UNDERLOAD CURVE.

18 THERM FAIL internal fault. The thermistor measuring the internal temperature of the drive is open or
shorted. Contact Carrier.

19 OPEX LINK Internal fault. A communication-related problem has been detected between the OMIO
and QINT boards. Gontact Carrier.

20 OPEX PWR Iniernal faulf. Low voliage condition detected on the OINT board. Contact Carrier,

21 CUBR MEAS Internal fault. Current measurement is out of range. Contact Carrier.

22 SUPPLY PHASE Ripple voliage in the DC link is too high. Check for missing main phase or blown fuse.

23 RESERVED Not used.

24 OVERSPEED Motor speed is greater than 120% of the larger (in magnitude) of 2001 MINIMUM SPEED
or 2002 MAXIMUM SPEED parameters, Check parameter settings for 2001 and 2002.
Check adequacy of motor braking torque. Check applicability oftorqus control. Check
brake chopper and resistor.

25 RESERVED Not used.

26 DRIVE ID Internal fault. Configuration block drive 1D is not valid.

27 CONFIG FILE internal configuration file has an error. Contact Carrier.
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Table 37 — Alarm Codes

ALARM CODE ALARM NAME IN PANEL. DESCRIPTION AND RECOMMENDED CORRECTIVE ACTION

2001 — Reserved

2002 — Reserved

2003 — Reserved

2004 DiR LOCK The change in direct being atiempted is not allowed. Do not attempt to change the direction
of motor rotation, or Change parameter 1003 DIRECTION to allow direction change (if
reverse operation is safe).

2005 /G COMM Fisld bus communication has timed out. Check fault setup (3018 COMM FAULT FUNG and
3019 COMM FAULT TIME). Check communication seitings (Group 51 or 53 as appropriate).
Check for poor connecticns and/or noise on line.

2006 Al1 LOSS Analog input 1 is lost, or value is less than the minimum setting. Check input socurce and con-
nections. Check the parameter that sets the minimum (3021) and the parameter that sets the
Alarm/Fault operation (3001).

2007 Al2 LOSS Analog input 2 is lost, or valus is less than the minimum setting. Check input source and con-~
nections. Check the parameter that sets the minimum (3022) and the parameter that sets the
Alarm/Fauit operation (3001).

2008 PANEL LOSS Panel communication is lost and eiiher the VFD is in local control mods (the control pane!
displays HAND), or the VFD is in remote control mode (AUTO) and is parameirized 1o accept
start/stop, diraction or reference from the control panel. To correct, check the communication
lines and conneclions, Parameter 3002 PANEL LOSS, and parameters in groups 10 COM-
MAND INPUTS and 11 REFERENCE SELECT {if drive operation is REM}).

2009 —- Reserved

2010 MOT OVERTEMP Motar is het, based on either the VFD estimate or on temperature faedback. This alarm
wamns that a Motor Overload fault trip may be near. Check for overloaded motor. Adjust the
parameters used for the estimate (3005 through 3008). Check the temperature sensors and
Group 35 parameters.

2011 UNDERLOAD Motor load is lower than expected. This alarm warns that a Motor Underload fault trip may be
near. Check that the motor and drive ratings match {motor is NOT undersized for the drive).
Check the settings on parameters 3013 to 3015.

2012 MOTOR STALL Motor is operating in the stall region. This alarm warns that a Motor Stall fault trip may be
near.

2013~ AUTORESET This alarm warns that the drive is about to perform an automatic fault reset, which may start
the motor. To conirol automatic reset, use parameter group 31 (AUTOMATIC RESET).

204 AUTOCHANGE This alarm warns that the PFA autochange function is active. To contro! PFA, use parameter
group 81 {PFA) and the Pump Alternation macro.

2015 PFA INTERLOCK This alarm warns that the PFA interfocks are active, which means that the drive cannot start
any motor {when Autochange is used), or a speed regulated motor (when Autochange is not
used).

2016 — Reserved

2017 OFF BUTTON This alarm indicates that the OFF bution has heen pressed.

2018* " PID SLEEP This alarm warns that the P1D sleep function is active, which means ihat the motor couid
accelerate when the PID sleep function ends. To control PID sleep, use parameters 4022
through 4026 or 4122 through 4128.

2019 1D RUN The VFD is performing an 1D run.

2020 OVERRIDE Override mods is activated.

2021 START ENABLE 1 This alarm warns that the Start Enable 1 signal is missing. To control Start Enable 1 function,

MISSING use parameter 1608. To correct, check the digital input configuration and the communication
settings.

2022 START ENABLE 2 This alarm warns that the Start Enable 2 signat is missing. To control Start Enable 2 function,

MISSING use parameter 1609, To correct, check the digital input configuration and the communication
setiings.

2023 EMERGENCY STOP Emergency stop is activated.

*This alarm is not indicated by a relay output, even when the relay output is configured to indicate alarm
conditions (parameter 1401 RELAY OUTPUT =5 [ALARM] or 16 [FLT/ALARM]).
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